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My  object  in  writing  the  following  pages  has  been  to 
describe  as  simply  as  possible  the  various  Pathological 
processes  which  are  of  interest  to  the  student  of 
surgery. 

With  this  intention,  I  have,  throughout  this  book, 
dealt  first  with  diseases  as  they  are  met  with  during 
life,  and  have  then  described  theii*  natural  courses  and 
terminations,  and  the  morbid  appearances  presented 
by  the  structures  involved. 

I  have  endeavoured,  as  far  as  possible,  to  express 
the  current  views  of  pathologists,  especially  those  of 
the  English  school;  but  have  not  hesitated  to  make 
iise  of  my  own  observations  and  of  the  abundant 
pathological  material  supplied  by  the  museum  and 
post-mortem  room  of  St.  Bartholomew's  Hospital. 
The  space  at  my  disposal  and  the  nature  of  the  work 
have  not  permitted  many  references  to  the  authors 
consulted,  and  the  few  that  are  made  relate  chiefly  to 
papers  whose  contents  are  not  yet  generally  included 
in  the  textbooks. 
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The  drawings  with  which  the  book  is  illustrated 
are  original,  and  have  been  made  by  Mr.  T.  Godart 
from  specimens  now  in  the  museum  of  St.  Bartho- 
lomew's Hospital,  with  the  exception  of  five  which 
are  from  specimens  in  that  of  St.  Thomas's  Hospital. 
I  believe  that  all  of  them  are  faithful  copies  of  the 
morbid  appearances  they  represent.  The  blocks  for 
printing  have  been  prepared  by  the  "  Typo-Etching 
Company." 

My  best  thanks  are  due  to  my  friends  Mr.  James 
Berry,  Mr.  D'Arcy  Power,  and  Mr.  Edgar  Willett 
for  much  valuable  advice,  and  for  assistance  in  revising 
the  proof-sheets. 

43  Queen  Anne  Street, 
Sept.  1887, 
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CHAPTER  I. 
BTPSaT&OPBT  AND   ATSOPBT. 


Hypertrophy  means  increase  in  size,  and  is  a  term 
usually  limited  to  increases  which  are  evidently  ab- 
normal in  their  extent. 

The  increase  in  size  of  any  tissue  may  be  the  result 
of  an  increase  in  either  the  number  or  the  size  of  its 
constituent  elements,  the  former  variety  being  called 
numerical,  the  latter  simple;  they  are  frequently 
coincident.  In  true  hypertrophy  the  various  con- 
stituent parts  of  the  organ  or  tissue  affected  are  all 
equally  overgrown;  in  false  hypertrophy,  although 
the  organ  or  tissue  is  larger  than  natural,  its  over- 
growth is  due  to  an  increase  of  one  or  more  of  its 
constituent  elements,  to  the  exclusion  of  the  others. 
The  term  hypertrophy  is  indeed  misapplied  in  such 
instances,  for,  if  it  be  employed  to  imply  increase  in 
size,  it  is  evident  that  it  should  not  be  used  where 
there  is,  in  addition,  alteration  in  structure. 

There  are  two  chief  causes  of  hypertrophy:  first, 
increased  use ;  second,  increased  blood-supply. 
With  regard  to  the  former,  it  may  be  said  that  in- 
crease of  function  is  always  accompanied  by  increase 
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2  HYPERTROPHY. 

in  growth,  so  long  as  the  work  required  be  not  ex- 
cessive. True  physiological  hypertrophies,  the  result 
of  increased  use,  are  best  seen  in  the  muscles  of  a 
healthy  person  when  called  upon  for  greater  exertions 
than  are  usual,  or  in  the  uterus  during  pregnancy. 
From  a  pathological  point  of  view,  they  are  most  often 
the  result  of  disease  of  some  other  tissue  or  organ^ 
whose  impaired  functions  are  supplemented  by  in- 
creased functional  activity  in  the  healthy  parts. 
Examples  of  such  secondary  or  compensatory 
hjrpertrophies  are  common,  and  good  instances  are 
supplied  in  the  hypertrophy  of  one  kidney  when  the 
other  is  diseased,  the  increase  in  size  of  the  fibula 
when  the  tibia  is  congenitally  absent,  and  the  thicken- 
ing of  the  muscular  walls  of  the  heart  in  cases  of 
valvular  disease,  or  of  those  of  the  bladder  in  obstruc- 
tions caused  by  enlarged  prostate  or  stricture  of  the 
urethra. 

The  hypertrophy  which  results  from  increased  bloods- 
supply  may  occur  in  tissues  which  are  otherwise  normal, 
but  is  most  often  seen  in  connection  with  irrita-^ 
tive  or  inflammatory  lesions.  Hunter's  experiment 
of  transplanting  the  spur  of  a  cock  on  to  its  comb 
affords  an  excellent  example  of  the  former,  for  the 
spur,  nourished  by  a  greatly  increased  vascular  supply^ 
grew  to  many  times  its  original  size.  In  the  same 
way,  the  hair  in  the  neighbourhood  of  a  chronic  ulcer,, 
or  an  inflamed  joint,  though  itself  healthy,  often 
grows  longer  and  becomes  more  thick  on  account  of 
the  vascularity  of  the  skin  in  the  neighbourhood  of 
the  inflamed  area. 

More  often,  however,  the  overgrowth  which  is; 
dependent  on  increased  blood-supply  is  the  result  of 
some  abnormal  condition  of  the  tissue  itself.  Thus,, 
the  irritation  of  a  badly  fitting  boot,  or  the  inter- 
mittent pressure  of  a  tool  on  the  skin  of  the  palm,, 
often  results  in  the  thickening  of  both  the  derma  and 
epidermis,  and  the  effects  of  intermittent  pressure  on 
a  bone  is  similarly  shown  in  the  formation  of  new 
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bone  from  the  periosteum.  Hypertrophies  such  as 
these  are  called  initatiTe.  It  is  worth  while  to 
mention  yet  one  other  instance,  for  the  results  are 
sometimes  very  striking.  In  cases  of  chronic  inflam- 
mation kept  up  by  any  cause  in  the  neighbourhood 
of  the  epiphysis  of  a  growing  bone,  the  increased 
supply  of  blood  to  the  developing  tissue  is  followed 
by  a  corresponding  increase  in  growth,  and  thus  the 
limb  on  the  diseased  side  may  become  longer  than  its 
fellow.  In  the  tibia  such  overgrowth  is  accompanied 
by  curvature,  for,  being  fixed  to  the  fibula,  it  is  unable 
to  grow  in  length  more  rapidly  than  the  latter  bone, 
unless  at  the  same  time  it  yields  to  the  resistance 
off^*ed  by  the  fibula. 

In  some  cases  parts  become  hypertrophied  without 
any  apparent  cause,  and  a  toe  or  a  finger  may  con- 
tinue to  grow  after  the  growth  of  its  fellows  has  ceased 
till  it  becomes  more  than  twice  the  normal  size.  In 
other  cases  whole  limbs  become  hypertrophied,  but  we 
know  no  more  what  is  the  cause  of  this  overgrowth 
than  we  know  why  the  growth  of  any  one  part  of  the 
body  ceases  when  its  natural  development  has  been 
attained. 


Atrophy  means  diminution  in  size  without  altera- 
tion in  structure,  and,  if  the  term  be  strictly  used, 
pure  atrophies  will  be  found  to  be  of  rare  occurrence. 

Causes. — ^The  most  important  causes  of  atrophy 
are,  first,  deficient  blood-supply;  second,  de- 
ficient use.  The  deficient  blood-supply  is  frequently 
itself  the  result  of  some  morbid  process,  and  is  often 
caused  by  pressure.  As  already  mentioned,  inter- 
mittent pressure,  by  causing  irritation,  induces  hyper- 
trophy; but  continuous  pressure,  on  the  other 
hand,  induces  atrophy.  No  better  instance  of  this  can 
be  desired  than  the  atrophy  of  all  the  tissues  which  is 
often  caused  by  the  pressure  of  an  aneurysm,  for  not 
only  are  the  soft  structures  destroyed,  but  bones  and 
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cartalaees  may  be  completely  removed.  Thus,  in  the 
case  of  an  aortic  aneurysm,  the  ribs  or  the  atemum 
m&y  be  either  gimply  eroded  or  entirely  absorbed 
in  their  whole  thickness,  and  the  bodies  of  the 
vertebne  may  be  similarly  affected ;  this  absorption 
or  atrophy  reaulte  from  the  obliteration  of  the  blood- 
Tessek  by  the  pressure  of  the  aneurysmal  sac.  The 
specimen  depicted  in  Fig.  i  shows  the  complete 
absbrption  of  the  whole  of  the  hard  palate  caused 
by  the  constant  wearing  of  a  cork  inserted  to  plug  an 
aperture  which  communicated  with  the  nostrils.  The 
patient  was  an  old  woman,  and,  b&  the  hole  constantly 
grew  larger,  it  became  necessary  to  increase  the  size 
of  the  cork,  and  finally  to  add  to  its  circumference  by 
wrapping  it  with  strips  of  tape. 


Pwt  of  tbo  Bwa  of  a  Skull,  Bhowlng  ■  cork  snr- 
ronnded  b;  aevenitlBferB  of  tape  plugging  aaapertnre 
in  the  bud  palate. 

The  atrophy  which  results  from  deficient  use  or 
diminished  functional  activity  is  well  seen  in  the  con- 
dition of  a  limb  in  which  one  of  the  joints  has  long 
been  diseased.  In  such,  the  soft  tissues  as  a  whole  are 
diminished  in  bulk,  and  muscles,  vessels,  and  nerves 
all  share  in  the  general  atrophy.  The  bones  do  not 
escape ;  they  become  hollowed  out  from  within,  and 
reduced  to  mere  shells — eccentric  atrophy — whilst  at 
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the  same  time  their  trausii'erse  diameter  also  It 
eoncentrie  atrophy — and  thus  both  eccentric  and  con- 
centric atrophy  go  hand  in   hand.     Similar  wasting 
may  be  seen  in  the  tissues  that  form  an  amputation 
stump,  the  bone  in  which  is  often  atrophied  to  such 
an  extent  that  it  measures  less 
than,  a  third  of  its  normal  cir- 
cumference (Fig.    2).     The  di- 
minution   of   the    optic    nerve  , 
after  removal   of  the  eyeball,  ) 
and  of  the  renal  artery  when 
the   corresponding   kidney  haj< 
been    destroyed,    afford     other 
good  examples  of  the  same  pro- 
Many  more  varieties  of  atro- 
phy might  be  mentioned,  but  not 
only  are  they  more  suitably  dis- 
cussed in  works  on  general   pa- 
thology^ — they  are  also  for  the 
most  part  physiological  rather 
than   pathological.      Thus,   the 
atrophy  of  the  thymus  glMid  in 
childhood  and   of  the    breasts 
after  the  cessation  of  menstrua- 
tion cannot  justly  be  considered 

as  in  any  way  abnormal,  and  ^.j^^  ^pp^r  mf  o£  « 
therefore  find  no  place  m  works  Humems  frum  a  Stnrop. 
on  pathology,  except  for  pur-  The  bono  is  both  dimi- 
po-of  oomp.ri»n  or  Ulmtr.-  ^faiSjTwS 
tion.  Another  cause  of  atrophy  within,  the  compactttEsoH 
which  is  commonly  mentioned  is  *'«'"?  P^''-"  ""n'oiaheil 
excessive  use,  but  it  ia  question-  ""  wuckness. 
able  whether  this  ever  induces  an  atrophy  which  can 
be  considered  pathological. 

The  other  forms  of  atrophy  which  are  accompanied 
1^  fatty  changes  in  the  affected  tissues,  and  which  are 
more  common  than  the  ptu^  atrophies,  will  be  con- 
sidered in  the  ensuing  chapter  on  "  Degeneration." 
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CHAPTEE  II. 
DBOZSNBBATXON. 

The  term  degeneration  is  used  to  imply  an  altera- 
tion in  structure  whereby  the  organ  or  tissue  affected 
is  rendered  less  able  to  perform  its  normal  functions, 
the  tissue  elements  themselves  being  replaced  by 
material  of  inferior  quality. 


The  most  common  form  of  degeneration  is  that 
named  fatty*  In  it  the  cells  and  fibres  are  replaced 
by  fatty  granules,  and  the  whole  texture  of  an  organ 
may  by  a  continuance  of  this  process  be  transformed 
into  fatty  matter.  Whatever  may  be  the  special  cause 
at  work  in  any  individual  case,  all  fatty  degenera- 
tion is  caused  by  a  deficiency  in  the  supply 
of  arterial  bloody  and  this  may  be  induced  in 
various  ways.  Thus,  an  organ  by  becoming  hyper- 
trophied  may  outgrow  its  blood-supply — ^a  condition 
which  is  well  exemplified  in  cases  of  heart  disease  and 
of  obstruction  to  the  outflow  of  urine.  The  heart  in 
one  case,  the  bladder  in  the  other,  become  hyper- 
trophied  to  meet  the  increased  work  thrown  upon 
them,  and  so  long  as  the  vascular  supply  increases  in 
just  proportion  all  goes  well.  But  the  day  comes 
when  the  tissue  outgrows  its  blood-supply,  and  then 
fatty  degeneration  ensues,  the  hypertrophied  organ 
becoming  dilated,  and  soon  failing  to  expel  its  contents. 
It  will  thus    be  seen  that  hjrpertrophy  and  fatty 
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degeneration  may  co-exist  in  the  same  organ.  And 
what  is  true  of  hypertrophy  applies  also  to  new 
growths.  Many  tumours  outgrow  their  vascular 
supply,  and  consequently  degenerate  in  their  oldest 
and  most  central  parts.  Thus,  in  scirrhous  carcino- 
mata  it  is  common  to  find  fatty  degeneration  of  the 
epithelial  cells,  and  in  sarcomatous  growths  many  of 
the  cells  hecome  filled  with  granules  of  oily  material. 
80  also  with  inflammatory  products.  In  all  inflam- 
mations there  is  a  tendency  to  fatty  change  in  the 
exuded  leucocytes,  and  the  more  chronic  the  inflam- 
mation and  the  more  unhealthy  the  patient  the  more 
noticeahle  is  this  condition.  It  is  always  best  marked 
in  strumous  or  tubercular  inflammation,  and  is  well 
exemplified  by  the  fatty  mass  of  disintegrated  cells 
which  fills  a  caseous  lymphatic  gland,  or  the  pulpy 
synovial  membrane  seen  in  strumous  joints.  Again, 
in  inflammations  of  arteries,  whose  intima,  it  must  be 
remembered,  is  nourished  by  osmosis,  the  exudation 
cells  are  peculiarly  liable  to  degenerate  and  form  the 
so-called  atheromatous  abscesses  and  ulcers  met  with 
in  chronic  arteritis.  Thus,  whether  the  increase  in 
size  in  a  tissue  be  due  to  hypertrophy,  to  new  growth, 
or  to  inflammatory  exudation,  unless  the  blood-supply 
increase  in  proportion  to  the  growth,  fatty  degenera- 
tion will  ensue. 

But  whilst,  on  the  one  hand,  fatty  degeneration  may 
be  caused  by  overgrowth  of  the  tissue  to  be  nourished, 
on  the  other  it  may  result  from  cutting  off  of  the 
normal  blood-supply.  Here,  again,  the  heart  affords 
an  excellent  example,  for,  when  its  coronary  arteries 
are  atheromatous  and  its  muscle  imperfectly  supplied 
with  blood,  fatty  degeneration  of  the  walls  of  the 
ventricles  commonly  results,  and  may  lead  to  the 
cleath  of  the  patient  either  by  failiire  of  the  heart's 
action  or  by  rupture  of  the  ventricle  itself.  In  the 
brain  also,  the  result  of  disease  of  the  vessels  is  fatty 
degeneration  and  so-called  "softening,"  a  condition 
which  is  commonly  met  with  in  old  people.     Con- 
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sideling  that  atrophy,  as  we  have  already  seen,  is 
due  to  the  same, cause  as  fatty  degeneration,  namely, 
deficient  arterial  supply,  we  should  rather  expect  to 
meet  the  two  processes  occurring  together ;  and  such 
indeed  is  the  case.  The  atrophy  of  the  tissues  in  old 
age  is  not  a  simple  atrophy,  but  is  almost  always 
accompanied  by  fatty  degeneration,  and  both  aire  pro- 
bably to  a  great  extent  dependent  upon  the  atheroma 
of  the  vessels  which  is  common  in  old  people.  Again,, 
in  the  atrophy  which  results  from  disuse  there  is 
frequently  also  fatty  change,  and  the  wasting  of  the 
glandular  tissues  in  old  age,  and  of  the  muscles  as 
well  as  of  the  bones  in  useless  limbs,  is  almost  always 
accompanied  by  degeneration. 

If  a  tissue  in  a  state  of  fatty  degeneration  be 
examined  microscopically,  its  cells  and  fibres  will  be 
seen  infiltrated  with  fatty  granules  and  nuclei,  and, 
in  cases  of  long  standing,  plates  of  cholesterine  and 
crystals  of  stearic  acid  may  be  found.  If  sections  are 
stained  in  osmic  acid,  the  fatty  particles  are  turned 
black,  whilst  if  they  are  exposed  to  the  action  of  ether 
they  are  rapidly  dissolved. 

anrcozs  SBOsirBSJkTzoir. 

Mucoid  degeneration  occurring  as  a  pathological 
process,  has  its  physiological  type  in  the  formation  of 
mucus  by  the  glands  of  the  mucous  membranes.  In 
these  the  protoplasm  of  the  cells  is  constantly  under- 
going metamorphosis  into  a  semi-transparent  sub- 
stance, which  distends  the  cell  to  bursting,  and  finally 
escapes  from  within  it.  The  epithelia  of  diseased 
tissues  or  of  new  growths  may  secrete  a  like  material,, 
and  in  other  cases  the  ground  substance  between  the 
cells  undergoes  similar  degenerative  change.  Thus, 
in  the  sarcomata,  chondromata,  and  myxomata  it  is- 
common  to  find  portions  of  the  new  growth  quite  soft 
and  gelatinous,  and  a  microscopical  examination  shows- 
the  cell-processes   interlacing  with  each  other  in  a 
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mass   of  homogeneoua,  mucoid  matter  which  repre- 
sents the  degenerate  matrix. 

COSKOZ9  DBaawasATzox-. 

CoUoid  degeneration  is  closely  allied  to  mucoidr 
the  colloid  substance  being  distinguishable  only  by 
the  fact  that,  unlike  mucus,  it  is  not  coagulated  by  the 
addition'  of  acetic  acid,  and  is  not  rendered  opaque  by 
the  addition  of  alcohol.  Colloid  degeneration  finds  its 
physiological  type  in  the  formation  of  colloid  matter  by 
the  thyroid  gland,  where  it  is  produced  by  the  epithelial 
cells  in  the  same  way  as  is  mucus  in  the  mucous  glands. 
Colloid  material  is  of  rare  occurrence  as  a  pathological 
product,  but  is  met  with  in  the  cells  of  carcinomata  of 
the  stomach,  mesenteiy,  and  intestines,  as  well  as  in 
new  growths  of  the  thyroid  and  ovary,  and  more- 
rarely  in  cancers  of  the  breast  (Fig.  3).     Entangled 

Tio,  3. 


8«ctioD  ol  h  Carcinoma  of  tba  BreaBt.  HuDy  of  the  cells 
km  distended  with  colloid  nutter,  aod  in  the  lower  part  of 
the  secUon  is  an  irregular  cavity  cauBed  b;  tlie  butating 
of  some  anch  cells. 
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in,  and  filling  the  alveoli  of  a  carcinoma,  it  gives 
the  appearance  of  a  honeycomb  filled  with  semi- 
translucent  gelatinous  matter,  and  is  not  easily  mis- 
taken for  anything  else.  The  occurrence  of  mucoid 
or  colloid  degeneration  in  new  growths  in  no  way 
afiects  their  malignancy. 

CAJbOAMMOUB  BBOBViatATZOir. 

Calcareous  degeneration  is  a  process  by  which  a 
tissue  becomes  impregnated  with  various  salts,  the 
most  common  of  which  are  phosphate  and  carbonate 
of  lime,  together  with  a  small  quantity  of  magnesium 
compounds.  The  deposit  of  such  material  in  a  grow- 
ing bone  is  a  normal  process,  but  the  cause  of  calcareous 
degeneration  is  not  clearly  understood.  It  is,  however, 
a  well-ascertained  fact  that  impaired  nutrition,  or  even 
death,  of  a  tissue  always  precedes  its  calcification,  and 
it  is  supposed  by  some  authors  that  special  forms  of 
albumin  are  produced  which  possess  special  afiinities 
for  lime  salts.  Calcareous  degeneration  may  occur  in 
any  part  of  the  body,  but  is  especially  liable  to  affect 
the  arteries  in  aged  people,  as  well  as  the  cartilages  of 
the  ribs,  larynx,  and  trachea.  It  is  also  of  common 
occurrence  in  the  products  of  previous  pathological 
processes.  Thus,  fatty  and  cartilaginous  tumours 
frequently  calcify  in  parts,  as  do  also  some  sarcomata 
and  fibrous  tmnours.  The  products  of  past  inflamma- 
tions are  favourite  sites  of  calcification,  and  good 
examples  are  supplied  by  caseous  lymphatic  glands  and 
the  cell  exudation  of  chronic  arteritis.  The  clots  in 
blood-vessels  also  are  liable,  after  the  lapse  of  many 
years,  to  become  calcified,  and  form  in  the  veins  the 
so-called  vein  stones  or  phlebolithes. 

Microscopic  examination  of  a  tissue  in  an  early  stage 
of  calcareous  degeneration  shows  small  shining  granules 
deposited  in  the  cells  and  matrix-^— where  such  can  be 
distinguished — ^and  occasionally  arranged  in  concentric 
layers  forming  "  chalky  concretions."     The  addition 
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of  a  drop  or  two  of  hydrochloric  acid  causes  a  rapid 
disappearance  of  the  calcareous  matter. 

^anrrxiOZD,  4LXi8inmjroz]>,  or  KiLRBACsovs 


In  this  form  of  degeneration  the  tissues  are  im- 
pregnated with  an  albuminous  material  which  in  part 
takes  the  place  of  the  diseased  structure,  and  in  part 
is  added  to  it  as  an  infiltration.  The  organs  most 
commonly  affected  are  the  liver,  spleen,  kidneys,  and 
intestines.  The  solid  viscera  are,  in  advanced  cases, 
much  increased  in  size,  and  are  unduly  firm  to  the 
touch.  On  section,  they  are  paler  than  natural, 
homogeneous,  and  waxy.  When  portions  only  of  the 
organ  are  implicated,  the  amyloid  patches  appear  as 
rounded  semi-translucent  spherules,  looking  like  grains 
of  boiled  sago.  This  appearance  is  most  marked  in 
the  spleen,  and  has  given  rise  to  the  term  of  "  sago 
spleen."  If  iodine  be  poured  over  the  surface  of  a 
diseased  organ,  the  amyloid  material  is  stained  a  dark 
red-brown  or  mahogany  colour. 

Microscopical  examination  shows  that  the  amyloid 
substance  is  first  deposited  in  the  walls  of  the  small 
blood-vessels,  especially  in  their  sub-endothelial  cellular 
tissue.  This  readily  accounts  for  the  patchy  distribu- 
tion of  the  substance  in  the  affected  viscera,  the 
Malpighian  bodies  in  the  kidneys  and  spleen  being 
the  seat  of  the  earliest  deposit,  whilst  the  arteries 
which  run  at  right  angles  to  the  long  axis  of  the 
intestine,  and  the  blood-vessels  which  run  parallel 
to  the  renal  tubules,  appear  as  dark-brown  streaks 
when  the  part  is  stained  with  iodine.  The  amyloid 
substance  is  not  stained  by  logwood  or  carmine,  and 
in  sections  prepared  with  these  reagents  appears  as  a 
homogeneous  mass  hiding  the  normal  structure.  In 
sections  stained  with  methyl-violet,  however,  the  amyl- 
oid matter  takes  on  a  bright  ruby-red  tint,  whilst  the 
healthy  tissues  are  stained  a  deep  blue. 

The  effects  of  amyloid  disease  of  the  viscera  are  very 
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serious,  for,  on  account  of  the  early  implication  of  the 
blood-vessels,  the  nutrition  of  the  part  is  much  inter- 
fered with,  and,  later  on,  as  the  glandular  elements 
become  affected,  the  functions  of  the  organ  are  further 
impaired.  Advanced  amyloid  disease  is  thus  frequently 
fatal. 

By  far  the  commonest  cause  of  amyloid  disease  i& 
chronic  suppuration ;  it  is,  however,  also  met 
with  in  syphiBs,  both  congenital  and  acquired.  Oases 
of  strumous  caries  and  of  diseased  joints  are  very 
frequently  fatal  from  this  cause,  but  the  affection  is 
not  commonly  seen  until  the  suppiu^tion  has  been  in 
progress  for  some  months,  nor  imless  the  discharge  of 
pus  is  considerable.  If  the  cause  of  the  suppuration 
be  removed — e,g.,  if  the  affected  limb  be. amputated — 
before  the  disease  has  progressed  too  far,  it  is  quite 
possible  for  recovery  to  result,  and  for  the  diseased 
viscera  to  gradually  resume  their  natural  size  and 
functions.  Thus,  albumen  may  disappear  from  the 
urine,  and  an  enlarged  liver  may  gradually  recede 
under  the  cover  of  the  ribs  after  an  amputation  per- 
formed for  long-continued  disease  of  a  joint. 

The  exact  manner  in  which  suppuration  causes  the 
deposit  of  amyloid  material  is  hot  known,  but  various 
theories  have  been  propounded.  The  best  known  of 
these  is  that  of  Dr.  Dickinson,  who  has  suggested  that 
the  drain  on  the  salts  of  the  blood  caused  by  the  long- 
continued  secretion  of  pus  results  in  the  deposit  of 
de-alkalized  fibrin.  It  must,  however,  be  remembered 
that  this  explanation  does  not  hold  good  for  those 
cases  in  which  the  disease  occurs  in  the  subjects  of 
congenital  syphilis,  and  in  the  absence  of  all  sup- 
puration. 


(     13     ) 
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CHAPTER  III. 

mCSO-O&OAHISMS  iir    tbbzs  mmjoltioih 
TO  P4LTHo&oozc4Lib  ysooassas. 

The  parasites  which  are  found  in  connection  with  the 
diseases  of  man  are  many  and  various,  but  it  is  with 
only  one  variety  of  them  that  we  are  at  present  con- 
cerned, namely,  the  bacteria  or  schizo-mycetes. 
These  are  vegetable  organisms  belonging  to  the  class 
of  fungi,  and  are  all  of  them  extremely  minute,  many 
being  visible  only  by  the  aid  of  the  highest  powers 
of  the  microscope.  They  consist  of  protoplasm  which 
presents  no  definite  structure,  but  is  probably  enclosed 
in  a  cell-membrane,  and  stains  readily  with  anilin 
dyes.  Chemical  analysis  shows  that  this  protoplasm 
contains  hydrogen,  nitrogen,  oxygen,  carbon,  phos: 
phorus,  sulphur,  magnesium,  calcium,  and  potassium. 

All  the  schizo-mycetes  multiply  by  fission,  but  some 
in  addition  reproduce  themselves  by  spore-formation. 
They  have  been  subdivided  according  to  their  shape 
and  size  into  the  following  genera : — (a)  micrococci, 
(6)  bacteria,  (c)  bacilli,  (d)  vibrios,  (e)  spirilla. 

Micrococci  are  round  or  oval  organisms  which 
grow  by  fission,  and  occur  singly  on  in  pairs,  as  well 
as  in  chains,  and  in  colonies  or  '^zoogloda  masses,'^ 
which  consist  of  numbers  of  micrococci  held  together 
by  some  material  of  a  gummy  nature. 

Bacteria  are  oval  or  rod-shaped  organisms  -^ith 
rounded  extremities,  whose  length  does  not  exceed 
twice  their  breadth.     They  multiply  by  fission. 

Bacilli  are  rod-shaped  organisms,  whose  length 
exceeds  twice  their  breadth,  whilst  in  many  varieties 
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tlBMF- disproportion  is  much  greater.  Bacilli  multiply^ 
by  fission,  but  many  of  them,  in  addition,  reproduce 
themselves  by  spore-formation. 

Vibrios  are  to  be  regarded  as  bacilli  which  are 
curved  instead  of  straight. 

Spirilla  are  organisms  of  a  spiral  or  corkscrew- 
shape,  the  twist  being  round  the  longitudinal  axis. 

AH  these  varieties  of  organisms  have  much  in  com- 
mon, and  all,  when  placed  under  favourable  conditions,, 
act  as  Dermeuts,  and  produce  certain  changes  in  the 
chemical  composition  of  the  material  in  which  they 
live,  changes  which  are  probably  produced  in  one  of 
the  following  ways : — 

First,  when  living  under  conditions  favourable  for 
their  development,  the  micro-organisms  take  from  the 
material  which  surrounds  them  certain  matters  which 
they  require  for  food,  and  by  so  doing  split  up 
na]aMM>iis  compound  bodies,  taking  oxygen  from  one,, 
carbon  from  another,  &c,  1%»  xBsfetoc  which  they 
thus  take  up  undergoes  certain  chemical  changes  in 
the  organisms,  and  the  products  are  excreted  into  the 
liquid  in  which  the  latter  live ;  e.g,^  the  growth  of  the 
yeast-plant  in  a  saccharine  solution  produces  alcohol. 

Second,  many  bacteria  produce  in  the  above 
manner  certain  chemical  substances  which  themselves 
also  act  as  ferments  and  cause  changes  in  the  fluid 
or  tissues  in  which  they  live,  just  as  do  the  micro- 
organisms. Numerous  good  examples  of  unorganized 
ferments,  the  result  of  the  action  of  cells,  are  to  be 
found  in  the  human  body,  and  may  be  compared 
with  similar  ferments  caused  by  the  action  of  micro- 
organisms. Such  are  pepsin,  ptyalin,  &c.,  bodies 
which  are  capable  of  causing  very  definite  changes 
in  the  chemical  composition  of  the  fluids  in  which 
they  exist. 

comMTzoxrs  qt  &n*B. 

The  life  of  one  of  the  schizo-mycetes,  like  the  life 
of  any  other  vegetable  organism,  depends  on  its  sur* 
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roiindings,  and  consequently  the  various  forms  of 
bacteria  depend  on  food  or  soil,  water,  temperature^ 
oxygen,  and  rest. 

Food* — ^As  regards  food,  each  variety  flourishes 
best  on  certain  soils,  and  some  organisms  cannot  grow 
at  all  in  matter  on  which  others  flourish.  All,  or 
almost  all,  however,  have  this  in  common,  liamely,  a 
preference  for  animal  tissues  of  compound  natui'e, 
being  apparently  unable  to  utilize  crude  substances, 
or  to  make  use  of  elementary  matter  as  food. 

There  can  be  no  doubt  that  these  organisms  are 
very  dependent  on  the  soil  in  which  they  grow,  and 
that  minute  diflerences  in  composition^  such  as  cannot 
at  present  be  detected,  are  of  great  importance  to 
them.  Thus  Koch  found  that  bacilli  which  grew, 
and  caused  fatal  results  in  a  house-mouse,  could  be 
injected  into  a  field-mouse  without  causing  it  any 
harm ;  in  the  latter  they  could  not  live.  Similarly,, 
human  individuals  show  the  greatest  diflerences  in 
their  susceptibility  to  certain  diseases,  e,g,y  measles  or 
erysipelas,  and,  whereas  one  person  may  be  attacked 
three  or  four  times,  another  equally  exposed  may 
altogether  escape.  It  is  also  a  matter  of  common 
observation  that  a  depraved  condition  of  the  general 
health  predisposes  a  person  to  disease,  and  it  is  highly 
probable  that  when  a  patient  is  ^'  out  of  health  "  the 
composition  of  his  tissues  is  for  the  time  being 
altered,  and  aflbrds  a  soil  for  the  growth  of  organisms 
which  the  healthy  body  does  not  supply. 

"Water  is  necessary  for  the  growth  of  all  fungi,, 
but  all  living  animal  tissues  contain  in  themselves 
a  sufficiency.  Many  forms  of  organisms  are  killed 
by  drying. 

Oxygen  appears  to  be  essential  for  the  life  of  the 
schizo-mycetes.  Some  of  them  can  obtain  it  from 
tissues  in  which  it  occurs  as  part  of  some  compound 
substance ;  others  are  unable  to  extract  it  in  this  way, 
and  require  exposure  to  the  air. 

Temperature* — The  temperature  favoux«^e  for 
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the  life  of  an  organism  differs  much  with  the  different 
varieties,  whilst  some  of  them  are  capable  of  surviv- 
ing great  alterations.  The  temperature  of  the  human 
body  is  favourable  for  the  growth  of  most  varieties. 

Rest. — Almost  all  fungi  grow  best  when  at  rest, 
and  many  of  them  can  be  prevented  from  growing 
or  multiplying  by  keeping  the  fluid  in  which  they  are 
suspended  in  a  state  of  constant  motion. 

TBa   BZ8TKX8UTZOV    OF   TBS    8CBZXO- 


is  very  wide.  They  are  found  in  all  water  except  that 
which  comes  direct  from  deep  springs,  in  all  soils  as 
far  as  a  depth  of  3  feet  from  the  surface,  and  in 
the  air  in  the  neighbourhood  of  animal  or  vegetable 
lifa  Air  taken  from  a  great  altitude,  and  there- 
fore pure,  contains  no  organisms ;  but  dust  seen  in  a 
strong  ray  of  light  is  formed  largely  of  these  minute 
parasites. 

It  is  evident  that  if  the  surroundings  of  man  are 
.so  impregnated  with  organisms  the  latter  must  easily 
obtain  entrance  to  the  body  by  the  respiratory  and 
alimentary  tracts.  And  such  indeed  is  the  case.  In 
«very  act  of  respiration  they  pass  in  numbers  to  the 
lungs,  and  during  deglutition  are  carried  into  the 
stomach.  Fortunately,  however,  the  larger  number  of 
them  are  unable  to  And  a  suitable  soil  in  the  healthy 
>and  living  tissues,  the  stability  of  which  is  too  great 
to  allow  of  their  disintegration  by  the  parasites,  and, 
instead  of  causing  any  harm  to  the  lungs  or  alimentary 
canal,  the  parasites,  on  the  contrary,  are  themselves 
quickly  destroyed.  Many  of  them,  however,  are  to  be 
found  in  the  stomach  and  intestines,  and  although 
they  cannot  act  on  living  structures,  nevertheless, 
when  the  patient  dies,  they  speedily  become  active, 
and  originate  the  process  known  as  ^^  decomposition," 
a  process  which  always  commences  in  the  abdomen 
and  the  organs  contained  in  it. 

Numerous  experiments  have  been  made  to  deter- 
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mine  whether  these  parasites  are  to  be  found  in  the 
tissues  of  the  body,  such  as  muscle,  fat,  &c.,  and 
though  many  observers  have  failed  to  discover  them 
either  by  the  microscope  or  by  preservation  at  the 
body  temperature  in  sterilized  tubes,  yet  in  some 
instances  organisms  have  been  found  in  tissues 
apparently  healthy.  It  is  probable  that  both  bacteria 
and  micrococci  are  taken  up  from  the  lungs  by  the 
leucocytes  just  as  are  the  minute  particles  of  carbon 
which  stain  the  lymphatic  glands,  and  it  is  almost 
certain  that  by  the  leucocytes  the  parasites  are  killed. 
It  is,  however,  easy  to  understand  that  at  the  moment 
of  death  some  organisms  may  be  present  which  have 
not  yet  been  rendered  innocuous,  and  that  in  such 
cases,  when  the  tissues  are  no  longer  alive,  they  will 
at  once  commence  to  grow,  and  will  be  found  if 
searched  for  at  a  subsequent  time. 

It  may  thus  be  concluded  that  under  normal 
conditions  the  schizo-mycetes  do  not  find  the  living 
body  a  suitable  soil,  and  that  therefore  they  are 
incapable  of  growing  in  it  or  of  exciting  changes  in 
its  composition. 

It  must,  however,  be  understood  that  there  do  exist 
certain  varieties  of  organisms  which  can  and  do 
develop  occasionally  in  the  human  body,  and  cause  the 
production  of  certain  materials  which  give  rise  to 
diseased  conditions.  Such  organisms  are  distinguished 
as  ^^  pathogenic,"  and  will  again  occupy  our  atten- 
tion. 

VATB03bOOZCA&    ZMFORTAlTCi:    OF    HCZCRO- 

OROAWZSaCB. 

The  pathological  processes  which  are  originated  by 
the  action  of  micro-organisms  are  of  the  deepest  in- 
terest to  the  surgeon,  and  the  further  investigations  are 
pushed  the  more  important  does  the  subject  become, 
for  within  the  past  few  years  many  specific  diseases 
have  been  shown  to  be  the  result  of  the  action  of  one 
or  other  of  the  schizo-mycetes,  and  it  is  probable  that 
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many  others  own  a  similar  cause.  One  of  the  most 
important  of  the  many  fermentative  processes  is  that 
known  as  decomposition  or  putrefaction,  and 
may  now  be  conveniently  considered. 

Decomposition  is  the  result  of  the  presence  of 
the  bacterium  termo,  an  organism  which  is  very 
widely  distributed,  which  has  constant  access  to  the 
body  under  ordinary  circumstances,  but  which  has  no 
power  over  living  tissues,  and  rapidly  dies  when  in- 
troduced amongst  them. 

In  the  absence  of  the  bacterium  termo  dead  tissues 
do  not  decompose,  and  may  be  kept  for  any  length 
of  time  in  stenlized,  air-tight  vessels  and  in  *''  antisep- 
tic "  fluids,  which  act  by  preventing  the  growth  and 
activity  of  the  organism ,  and  also  cause  its  death.  In 
the  dry  air  of  high  altitudes  also,  and  in  very  low 
temperatures,  this  bacterium  cannot  live,  and  thus 
animal  tissues  placed  in  ice  or  on  high  mountains  do 
not  putrefy. 

On  dead  tissues  and  under  favourable  conditions  of 
temperature  and  moisture  the  bacterium  termo  acts 
as  a  ferment,  and  produces,  in  the  manner  already 
described  as  common  to  all  the  schizo-mycetes,  certain 
alkaloidal  products  called  collectively  ptoniains* 
These  products  are  extremely  irritating  to  the  living 
tissues,  and  excite  in  them  an  acute  inflammation, 
which  terminates  in  suppuration.  The  term  septic 
has  been  applied  to  all  such  inflammations  as  result 
from  the  presence  of  decomposing  material,  whilst  the 
constitutional  conditions  which  arise  if  the  septic 
products  of  decomposition  are  absorbed  are  well 
known  under  the  name  of  "suppurative  fever," 
"  sapraemia,"  &c.,  and  are  treated  of  at  length  in  other 
chapters. 

It  is  thus  evident  that  the  bacterium  termo  is  a 
pathological  agent  of  great  importance,  and  it  must 
further  be  remembered  that  its  action  is  not  limited  to 
large  masses  of  dead  tissue,  but  that  it  is  equally  potent 
in  the  smallest  drop  of  fluid,  so  that  serum,  blood  or 
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pus  may  undergo  putrefactive  changes  when  extra- 
vasated  in  the  tissues,  and  may  thus  excite  inflam- 
mation and  suppuration  amongst  them,  whilst  if  the 
products  of  the  putrefaction  are  absorbed  the  various 
constitutional  states  mentioned  above  will  supervene. 

Pathogenic  organisms  are  characterized  by 
their  power  of  multiplying  in  and  acting  upon  the 
living  tissues,  producing  morbid  chemical  products, 
which,  when  absorbed,  cause  constitutional  symptoms 
varying  with  the  organism  at  work. 

It  is  probable  that  some  at  least  of  the  pathogenic 
organisms  are  really  capable  of  acting  upon  healthy 
tissues,  but  it  is  quite  certain  that  many  of  them 
only  And  a  suitable  habitat  in  those  which  have 
been  injured,  whose  vital  powers  are  lowered  by  in- 
flammation, or  by  the  occurrence  of  decomposition  in 
their  neighbourhood.  In  other  cases  a  condition  of 
general  ill-health  appears  to  predispose  the  body  to 
attack. 

The  niode  of  action  of  the  pathogenic  bacteria 
differs  according  to  the  variety  of  the  organism. 
Some  grow  into  and  accumulate  in  the  minute  blood- 
vessels, and,  by  mechanically  plugging  them,  cause 
necrosis  of  minute  portions  of  tissue.  Others  cause 
local  acute  inflammations  and  destroy  the  neighbour- 
ing structures,  but  the  large  majority  probably  act  by 
producing  certain  morbid  products,  which,  when 
absorbed,  act  as  poisons  to  the  various  tissues  with 
which  they  are  brought  into  contact. 
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CHAPTER  IV. 

ZNrXiAMMATZON. 

The  best  definition  of  inflammation  is  that  given  hy 
Burdon-Sanderson,  who  describes  it  briefly  as  "the 
succession  of  changes  which  occurs  in  a  living  tissue 
when  it  is  injured,  provided  that  the  injury  is  not  of 
such  a  degree  as  at  once  to  destroy  its  structure  and 
vitality." 

It  has  been  ascertained  by  experiments  on  various, 
animals  that  the  phenomena  of  inflammation  are 
practically  of  the  same  nature  wherever  inflamed 
structures  are  found.  It  is  therefore  unnecessary  to- 
detail  the  various  experiments  alluded  to,  and  we 
may  pass  at  once  to  a  description  of  the  process 
itself. 

CBAiross  nr  tbb  BXiOon-vBSSBZiS  abb 

TBB    CXBCVKATZOB. 

It  is  in  the  blood-vessels  and  their  contained  blood 
that  the  earliest  of  the  changes  which  occur  in  in- 
flammation are  to  be  found.  The  first  effect  of  any 
injury  is  a  dilatation  of  the  vessels — arteries,  veins^ 
and  capillaries — a  condition  which  is  first  noticeable 
and  most  marked  in  the  arteries.  The  immediate 
result  of  this  alteration  in  the  calibre  of  the  vessels 
is  an  increased  supply  of  blood  to  the  tissues,  and  at 
first  an  increase  in  the  rapidity  of  the  blood-stream. 
To  this  increased  afflux  the  name  determination  of 
blood  has  been  applied. 
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After  a  variable  time  the  rapidity  of  the  blood- 
stream diminishes,  the  retardation  sometimes  takine 
place  very  suddenly,  and  being  first  seen  in  the  veins. 
As  an  immediate  result,  the  current  in  the  capillaries 
and  then  in  the  arteries  becomes  in  turn  slower, 
and  pulsation  is  plainly  visible  in  the  smallest 
arterioles. 

If  attention  is  paid  to  the  behaviour  of  the  blood- 
■cells  themselves,  it  will  be  seen  that  during  the  stage 
of  "  determination  of  blood,"  the  red  blood-cells  in 
the  veins  are  swept  along  in  the  middle  of  the  stream, 
in  what  is  named  the  '^  axial  current."  The  white 
•cells  float  on  the  outer  side  of  the  mid-stream  near 
the  vessel-wall.  When  the  blood-current  becomes 
slowed,  the  white  cells  exhibit  a  marked  tendency  to 
adhere  to  the  walls  of  the  veins,  and  on  account  of 
this  stickiness  they  gradually  accumulate  immediately 
inside  the  vessel.  And  not  only  do  they  tend  to 
adhere  to  the  vein-wall,  but  they  also  adhere  to  one 
another,  and  thus  the  vessel  becomes  lined  by  layers 
of  leucocytes,  which  constantly  gather  fresh  com- 
panions from  the  passing  blood. 

In  this  way  the  lumen  of  the  vessel  is  narrowed, 
but  at  first  the  axial  current  sweeps  by  with 
imabated  velocity.  Gradually,  however,  this  velocity 
is  diminished,  for  the  red  blood-cells  cohere  and 
form  rouleaux,  and  thus  pass  less  readily  through 
the  smallest  vessels.  Finally,  complete  stoppage,  or 
stasis,  ensues,  and  the  smallest  veins  and  arterioles 
are  seen  to  be  filled  with  blood  in  which  no  movement 
takes  place.  If  stasis  persists,  the  nutrition  of  the 
vessel-wall  is  cut  off,  and  it  dies,  with  the  result  that 
its  contained  blood  coagulates. 

BacvDATioxr. 

In  any  inflamed  area  the  contents  of  the  blood- 
vessels exude  lq  greater  quantities  than  in  the  natural 
iitate.     It  must  be  remembered  that,  in  the  ordinary 
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processes  of  nutrition  of  a  healthy  tissue,  the  parts 
around  the  vessels  receive  their  supplies  of  new 
material  from,  and  yield  up  their  waste  products  to, 
the  white  blood-cells  and  the  serum  which  are  con- 
stantly traversing  them  after  passing  out  of  the 
smaller,  veins  and  capillaries.  But  in  an  inflamed 
area  there  is  not  only  an  increase  in  the  amount  of 
the  exudation ;  there  is  also  an  alteration  in  its  com- 
position. 

In  the  earlier  stages  of  inflammation  and  in  all 
inflammations  of  slight  intensity  there  is  merely  an 
increase  in  the  exudation  of  sermny  a  so-called  serous 
exudation,  in  consequence  of  which  the  tissues 
become  more  succulent  and  oedematous,  but  are  other- 
wise unaltered.  The  fluid,  if  drawn  off*,  is  found  to 
be  almost  pure  blood-serum,  containing  very  few- 
leucocytes  and  no  coagulable  material.  The  best 
example  of  a  simple  serous  exudation  is  afforded  by 
a  blister.  In  the  early  stage  of  all  inflammations  the 
greater  part  of  the  exuded  serum  is  removed  from 
the  inflamed  area  by  the  lymphatics,  and  experiments 
have  shown  that  the  flow  in  the  lymphatic  channels 
is  thus  greatly  increased. 

As  the  inflammation  progresses  and  becomes  more 
intense,  so  the  character  of  the  exuded  fluid  becomes 
altered.  Instead  of  being  watery  or  serous,  it  is 
coagulable  and  turbid,  and  to  fluid  such  as  this  the 
name  of  plastic  exudation  is  applied.  It  differs 
from  the  serous  exudation  in  that  it  contains  the 
fibrin-forming  elements  of  the  blood  as  well  as 
numerous  leucocytes.  If  drawn  off  it  is  found  to 
form  a  firm  white  clot,  and  in  the  tissues  also  it 
coagulates.  Fluid  such  as  this  is  often  called 
**  l3nnpli,"  and  may  be  seen  to  perfection  in  cases 
of  plastic  iritis,  forming  yellowish-white  beads  or 
drops  in  the  anterior  chamber  and  on  the  surface  of 
the  iris.  On  account  of  its  coagulability  its  flow 
through  the  lymphatics  is  impeded,  and  after  a  time 
it  clots  in  and  occludes  the  lymphatic  channels.     As 
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an  immediate  result  the  tissues  which  these  channels 
should  drain  become  swollen  with  retained  fluid,  and, 
in  consequence  of  the  coagulation  of  the  exudation, 
they  become  "  indurated  "  and  "  brawny  "  in  a  manner 
which  is  typical  of  plastic  inflammation,  and  is  the 
common  accompaniment  of  many  deeply  seated  sup- 
purations. 

•  Diapedesifl* — Even  in  the  earlier  stages  of  an  acute 
inflammation,  and  also  in  inflammations  of  but  slight 
intensity,  the  white  blood-corpuscles  escape  from  the 
smaller  veins.  The  more  advanced  the  inflammation, 
and  the  greater  its  intensity,  the  greater  are  the 
numbers  in  which  they  escape. 

If  a  small  vein  be  watched,  it  will  be  seen  that  soon 
after  the  slackening  of  the  blood-current,  and  the  ad- 
hesion of  the  white  blood-cells  to  the  vessel- wall,  the 
contour  of  the  vein  is  bulged  at  one  or  more  spots. 
These  localized  projections  gra,dually  increase,  and  form 
rounded  or  button-like  prominences  on  the  outside  of 
the  vein.  Soon  they  become  further  separated  from 
the  vessel,  and  appear  to  be  attached  to  it  by  a  stalk. 
Finally  this  stalk  gives  way,  and  it  is  now  seen  that  a 
leucocyte  has  slowly  worked  its  way  through  the  vein 
and  is  free  in  the  surroimding  tissue.  In  this  manner 
varying  numbers  of  white  blood-cells  escape  from  the 
vessel,  together  with  some  of  the  fluid  constituents  of 
the  blood. 

The  diapedesis  of  leucocytes  is  always  first  noticed  in 
the  veins,  and  then  in  the  capillaries  and  the  smallest 
arterioles.  In  very  acute  inflammations  the  red  blood- 
cells  as  well  as  the  white  escape  from  the  vessels,  and 
sometimes  in  such  numbers  that  the  tissue  may  appear 
to  be  infiltrated  with  blood. 

It  will  thus  be  seen  that  in  inflammation  any  or 
all  of  the  various  constituents  of  the  blood  may 
escape.  In  sHght  inflammations,  and  in  the  earUest 
stages  of  the  acute  forms,  only  the  serum  exudes, 
but,  as  the  inflammatory  process  progresses,  the 
fibrin-forming   elements,   the   white   blood-cells,  and 
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finally  the  red  blood-cells  pass  into  the  surrounding 
tissues. 


There  is  one  change  which  is  common  to  all  inflamed 
tissues,  and  that  is  softening.  If  a  piece  of  connec- 
tive tissue  in  a  state  of  inflammation  be  examined 
under  the  microscope,  it  will  be  seen  that  the  flbres 
are  swollen,  and  their  outlines  are  blurred  and  indis- 
tinct. Separating  the  bundles  of  flbrous  tissue  and 
the  individual  fibres  are  numerous  leucocytes,  which 
are  here  and  there  collected  into  masses  and  render  all 
other  objects  indistinct.  It  is  probable  that  the  soften- 
ing of  the  tissues  is  due  in  part  to  absorption  by  them 
of  the  increased  fluid  exudation  in  which  they  are 
soaked,  and  also  to  the  destructive  or  digestive  action 
of  the  leucocytes,  for  in  all  acute  inflammations  the 
tissues  undergo  molecular  death.  Amidst  the  swollen 
and  blurred  structures,  numerous  capillaries  are  seen. 
Some  of  these  are  simply  old  channels  which  have 
become  dilated  and  more  distinct  than  natural ;  others 
are  of  new  formation.  All  such  newly  formed  channels 
originate  from  the  pre-existing  capillaries  of  the  part. 
Their  formation  is  described  as  follows : — One  of  the 
cells  forming  the  boundary  wall  of  a  capillary  throws 
out  a  protoplasmic  process.  This  joins  a  similar  pro- 
cess from  another  capillary,  and  the  two  vessels  are 
thus  united  by  a  band  of  protoplasm,  which,  although 
at  first  solid,  is  subsequently  hollowed  out  and  permits 
the  transit  of  blood. 

The  origin  of  the  cells  which  are  found  in  the 
inflamed  tissues  is  a  matter  about  which  there  has 
been  much  dispute,  but  may  now  be  considered  settled. 
They  originate  entirely  from  the  leucocytes,  whose 
diapedesis  has  already  been  described,  and  they  in- 
crease in  number  by  the  escape  of  fresh  cells  from 
the  vessels  of  the  inflamed  area,  and  also  by  fission. 

Even  in  non-vascular  tissues,  such  as  the  cornea,  it 
has  now  been  shown  that  the  cells  found  in  its  sub- 
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stance  when  it  is  inflamed  are  not  due  to  the  multiplica- 
tion of  the  corneal  corpuscles,  but  to  an  infiltration  of 
leucocytes  from  the  surrounding  parts.  Thus,  if  the 
centre  of  the  corneal  surface  be  injured  so  that  the 
anterior  lamina  is  destroyed,  the  damaged  part  will 
become  opaque,  and,  on  examination  after  excision, 
the  opacity  is  seen  to  be  due  to  the  presence  of  cells 
in  the  corneal  tissue.  These  cells  have  not  been 
exuded  from  any  vessels  in  the  inflamed  area,  for  none 
such  exist,  and  it  was  formerly  considered  that  they 
resulted  from  proliferation  of  the  corneal  corpuscles 
themselves.  It  is  now  known  that  such  is  not  the 
case,  and  that  the  cells  are  derived  from  the  conjunc- 
tiva, for  if  the  injury,  instead  of  being  a  mechanical 
one,  be  caused  by  a  chemical  agent,  such  as  cldoride 
of  zinc,  in  such  a  way  that  the  anterior  corneal  lamina 
is  not  destroyed,  then,  although  the  corneal  tissue  is 
injured,  no  opacity  will  occur,  for  no  cells  can  get  into 
the  damaged  part  from  the  conjunctiva.  Further 
proof  yet  is  supplied  by  excising  a  cornea,  and  placing 
the  dead  non-vascular  tissue  in  the  peritoneal  cavity, 
for  it  will  then  be  seen  that,  where  the  edges  have 
been  cut,  marginal  opacity  results  from  cell  infiltration. 
This,  of  course,  can  evidently  not  be  the  effect  of 
midtiplication  of  the  corneal  cells,  for  they  are  dead, 
and  the  cell  proliferation  must  consequently  be  due 
to  immigration  of  leucocytes  from  the  peritoneal  sac. 


^KAITATZOV   or   TBS   CBAWOSS  WBZCB 
OCCUB  ZW  ZJrr&iLlCllCATZOB. 

The  dilatation  of  the  vessels  and  the  increased 
afflux  of  blood  which  mark  the  earliest  stage  of  the 
inflammatory  process  are  due  to  the  direct  eflect  of  the 
injury  upon  the  vessels  themselves.  This  dilatation  is 
not  a  reflex  change  due  to  irritation  of  aflerent  nerve- 
fibres,  for  it  can  be  caused  by  injury  after  the  section 
of  all  nerves  connected  with  the  damaged  part.  It  is 
due  to  an  alteration  in  the  tone  of  the  muscular  walls, 
and  the  injury  acts  either  directly  upon  the  muscle 
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itself,   or  else  upon  the  nerve  filaments  which  it 
contains. 

The  retardation  and  ultimate  stasis  of  the 
blood*stream  are  the  consequence  of  changes  in  the 
vessel-wall  whereby  the  relations  between  the  blood 
and  the  vessel  become  altered.  As  a  result  there 
is  Ml  increased  resistance  to  the  passage  of  blood 
through  the  vessel,  a  tendency  to  adhesion  of  the  white 
blood-cells  to  the  vessel-wall,  and  transit  of  greater 
numbers  of  them  into  the  surrounding  parts. 

That  these  phenomena  are  due  to  changes  in  the 
vessel,  and  not  to  an  alteration  of  the  blood  in  the 
inflamed  area,  is  thus  proved : — If  the  ear  of  a  rabbit 
be  deprived  of  blood  for  twenty-four  hours,  and  the 
circulation  then  restored,  it  is  found  that,  in  conse- 
quence of  the  cutting  off  of  the  blood-supply,  the 
walls  of  the  smaller  vessels  have  become  so  much 
altered  that  all  the  phenomena  of  inflammation  ensue, 
including  dilatation  of  the  arterioles  and  capillaries, 
followed  by  stasis  and  exudation.  On  the  other  hand, 
if,  when  stasis  has  commenced  in  an  inflamed  tissue  y 
the  engorged  vessels  are  mechanically  emptied  of  theii* 
contents,  the  white  blood-cells  which  adhered  to  their 
walls  traverse  the  rest  of  the  circulation  in  a  natural 
manner,  and  the  rouleaux  of  red  blood-cells  break  up^ 
whilst,  at  the  same  time,  if  fresh  blood  be  allowed  to 
enter  the  inflamed  area,  stasis  again  occurs. 

It  is  thus  evident  that  the  chief  phenomena  of 
inflammation  are  due  to  the  effect  of  the  original 
injury  upon  the  vessel-wall. 

In  all  acute  inflammations,  however,  there  is 
another  and,  from  a  surgical  point  of  view,  a  most 
important  factor  in  the  retardation  of  the  circulation 
in  an  inflamed  part.  This  is  the  tension  caused  bjr 
the  exudation.  •  The  more  fluid  that  escapes  from 
the  vessels,  and  the  greater  the  rapidity  with  which  it 
exudes,  the  greater  will  be  the  pressure  on  all  the  more 
yielding  structures  around.  Further,  the  more  resist- 
ing the  tissues,  and  the  less  capable  they  are  of  swelling 
so  as  to  make  room  for  the  exuded  material,  the  greater 
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win  be  ijh©  tension*  As  a  consequence,  the  flow  of 
blood  in  the  vessels  may  be  seriously  retarded,  and  in 
some  cases  the  retardation  may  be  sufficiently  exten- 
sive to  cause  the  death  of  the  surrounding  parts. 
This  is  known  as  "  sloughing  "  or  "  necrosis." 

TBB  C&ZVZCA&    BZOXrS    OF    ZVPItAMMATZOXr 

are  swelling,  heat,  redness,  and  pain.  Their  occur- 
rence may  be  briefly  explained  by  reference  to  the 
pathological  changes  already  described. 

The  swelling  is  the  direct  result  of  the  increase  of 
fluid  in  the  part.  The  fulness  of  the  vessels  alone 
would  account  for  part  of  the  swelling,  but  most  of 
the  latter  is  due  to  the  exudation  of  serum  and  liquor 
sanguinis. 

The  heat  and  redness  are  alike  due  to  the  in- 
creased vascularity  of  the  inflamed  area,  and  to  the 
consequent  transit  of  a  larger  quantity  of  blood  than 
is  natural.  The  increase  of  heat  is  always  relative. 
The  inflamed  part  is  hotter  than  the  corresponding 
portion  of  the  body  on  the  opposite  side,  but  is  never 
hotter  than  the  blood  itself,  or  than  the  mouth  or  the 
rectum.  It  is  true  that  the  local  temperature  may 
be  raised  to  100**  or  101°,  or  higher,  but  when  such  is 
found  to  be  the  case,  it  will  be  found  also  that  the 
general  body-temperature  is  raised  to  a  point  at  least 
as  high. 

Pain  is  due  to  pressure  on,  and  stretching  of,  the 
peripheral  nerves.  It  is  always  in  direct  proportion 
to  the  tension  in  the  inflamed  structures.  Thus,  in  a 
part  which  can  easily  swell — e.g.^  in  the  loose  cellular 
tissue  of  the  scrotum  or  of  the  eyelids — there  is  but 
little  pain ;  but  when  inflammatory  exudation  occurs 
beneath  tense  structures,  such  as  tendon-sheaths,  tight 
fasciae,  periosteum,  <fec.,  pain  is  always  very  intense. 

TBsncnrATZoirs  or  zvruLMMATZOxr. 

The  inflammatory  process  may  at  any  stage  undergo 
resolution.     The   extent  to  which  it  wHl  progress 
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depends,  as  will  presently  be  shown,  upon  the  nature  of 
the  injury,  and  the  presence  of  decomposing  material 
or  of  persistent  irritation. 

If  resolution  occur  early,  the  hypersemia  may  pass 
away  even  before  stasis  is  reached ;  if  later,  the  stasis 
may  be  broken  up,  the  vessel  may  return  to  its  natural 
condition,  and  the  blood-stream  may  again  resume  its 
natural  flow.  If  serum  has  been  exuded  into  the 
tissues,  it  may  again  be  absorbed  by  the  lymphatics. 
If  fibrin  has  been  formed,  it  may  be  disintegrated  and 
removed  by  leucocytes. 

The  leucocytes  themselves  are  frequently  entirely 
removed  by  the  lymphatic  channels,  but  in  other 
cases  they  remain  in  the  tissue,  and  in  yet  others,  to 
be  alluded  to  immediately,  they  may  collect  in  sufficient 
•quantities  to  form  pus. 

If  the  leucocytes  remain  in  the  tissue,  they  do  not 
remain  as  such.  They  either  develop  or  degenerate. 
In  the  former  case  they  become  elongated  and  spindle- 
shaped;  after  a  time  they  become  still  more  drawn 
out,  their  protoplasm  fibrillates,  and,  uniting  with 
other  cells,  fibrous  tissue  or  scar  tissue  is  formed. 
This  development  into  fibrous  tissue  only  occurs  when 
the  cells  receive  a  sufficient  blood  supply  for  their 
nutrition.  If  this  is  not  present,  the  cells  degenerate, 
the  fiuid  in  which  they  lie  is  absorbed,  and  the  cells 
are  finally  converted  into  either  a  caseous  or  cal- 
<^reous  mass. 


Catarrh  is  a  form  of  inflammation  aflecting  epithe- 
lial surfaces,  and,  although  more  common  in  mucous 
membranes,  occurs  in  the  skin  as  "  eczema."  All 
catarrhal  inflammations  are  characterized  by  the 
-comparatively  slight  changes  which  take  place  in  the 
epithelial  cells,  whilst  the  deeper  tissues  are  involved 
in  the  destruction  which  is  seen  in  all  inflammatory 
processes.  Catarrh  may  be  excited  by  mechanical 
injuries,  by  exposure  to  cold  or  wet  or  to  irritating 
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matters,  as  well  as  by  certain  constitutional  conditions 
such  as  gout  and  scrofula. 

In  the  early  stage  of  catarrhal  inflammation  ther& 
is  redness  and  hypenemia,  and  then  a  serous  exu- 
dation into  the  sub-epithelial  cellular  tissue,  quickly 
followed  by  oozing  of  the  fluid  amongst  the  epithelial 
cells  and  its  escape  on  to  the  surface. 

In  many  cases  no  further  change  ensues  in  the 
connective  tissue,  but,  in  some,  a  plastic  exudation,, 
with  formation  of  flbrin,  results,  and  the  affected 
part  becomes  more  swollen  and  indurated,  whilst  in 
others  the  inflammation  proceeds  to  suppuration,  and 
pus-cells  force  their  way  between  the  epithelial  ele- 
ments, and  are  discharged  from  the  skin  or  mucous 
membrane  affected. 

In  the  meantime,  the  epithelial  cells  themselves, 
being  more  tough  and  resistant  than  the  softer  sub- 
epithelial tissues,  appear  to  derive  actual  benefit  from 
the  unusual  vascularity  of  the  deeper  structures  and 
the  consequent  increased  supply  of  nourishment.. 
They  multiply  with  unusual  rapidity,  and,  in  the 
case  of  mucous  membranes,  secrete  much  more  mucus 
than  in  their  natural  state ;  their  secretion  is 
necessarily  mingled  with  the  serum  which  exudes 
from  the  vessels  below,  and  thus  forms  the  copious 
watery  and  sticky  discharge  characteristic  of  mucous 
catarrh.  In  this  discharge  are  found  a  certain 
number  of  leucocytes,  and  epithelial  cells  in  varying 
numbers  and  of  different  shapes  and  sizes.  When 
suppuration  occurs,  and  the  discharge  becomes  muco- 
purulent or  purulent,  many  of  the  pus-cells  may  be 
seen  to  have  made  their  way  into  the  substance  of  the 
epithelial  cells,  and  appear  to  have  been  formed  by 
multiplication  of  the  cell-nuclei,  an  appearance  which 
is  a  deceptive  one.  If  the  inflammatory  process  con- 
tinues, the  epithelial  cells  are  in  time  destroyed  and 
an  ulcerated  surface  is  exposed.  In  such  a  case  the 
inflammation  ceases  to  be  catarrhal. 

Post-mortem  examination  shows  but  little  altera- 
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tion  in  cases  of  acute  catarrh,  for  the  hypersemia  and 
swelling  quickly  subside  after  death«  In  cases  of 
chronic  catarrh,  however,  there  is  much  pigmentation, 
which  results  from  the  exudation  of  red  blood-cells 
and  disintegration  of  their  colouring  matter.  This  is 
well  shown  in  cases  of  chronic  cystitis,  or  during  life 
in  the  legs  of  those  who  suffer  from  chronic  eczema. 


(  JI  ) 


CHAPTER  V. 
SUFPUSATZON. 

Suppuration,  or  the  formation  of  pus,  is  the  final 
result  of  all  acute  inflammations  in  which  resolution 
does  not  occur.  The  pus  may  be  contained  in  a  cavity 
forming  an  abscess,  it  may  be  diffused,  or  may  be 
discharged  from  a  free  surface,  part  of  which  has 
already  been  destroyed,  and  which  is  said  to  be  in  a 
state  of  ulceration. 

JBTZOXiOOT  OF  SUPPUSATZOIT. 

It  has  already  been  said  that  any  injury  may  cause 
inflammation,  but  the  essential  characteristic  of  a 
simple  traumatic  inflammation  is  that  it  is  strictly 
localized  to  the  seat  of  injury^  and  does  not  progress 
after  the  cause  is  removed,  A  transient  injury,  there- 
fore, however  severe,  will  not  cause  an  inflammation 
which  will  progress  to  the  formation  of  pus,  for,  before 
that  stage  has  been  reached,  resolution  will  have  taken 
place. 

There  are  two  chief  causes  for  the  progression  of 
inflammation  to  suppuration.  They  are — first,  the 
presence  of  organisms ;  second,  persistent  irri- 
tation of  the  inflamed  part*  These  conclusions 
are  based  chiefly  upon  experiments,  to  some  of  which 
brief  reference  may  be  made. 

In  order  to  show  that,  even  after  the  most  severe 
injuries,  suppuration  does  not  necessarily  ensue. 
Professors  Hueter  and  Hallbauer  destroyed  portions 
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of  the  muscle  of  a  rabbit's  thigh  by  either  the  actual 
cautery  or  by  chloride  of  zinc.  They  found  that^ 
when  antiseptic  precautions  were  employed,  scarcely 
any  vascular  disturbance  took  place,  and  the  dead 
tissue  did  not  act  as  an  irritant. 

Other  experiments  by  Professor  Chauveau  took 
matters  a  good  deal  further.  This  experimenter 
showed  that  the  subcutaneous  twisting  of  the  sper- 
matic cord  in  animals,  which  is  practised  in  France 
instead  of  castration,  always  results  in  the  complete 
death  of  the  testis,  and  that  under  ordinary  circum- 
stances the  dead  organ  does  not  act  as  an  irritant 
towards  the  tissues  in  which  it  lies.  The  operation^ 
which  is  known  by  the  name  of  hisUmmage,  is  per- 
formed by  merely  seizing  and  twisting  the  testis  four 
or  five  times,  the  result  being  occlusion  of  the  sper- 
matic  artery. 

But  although,  under  ordinary  circumstances,  no 
suppuration  ensued,  Chauveau  showed  that,  if  any 
septic  matter  was  in  the  testis  at  the  time  of 
operation,  pus  was  formed,  and  the  dead  organ  was. 
cast  off.  This  was  demonstrated  as  follows : — Some  of 
the  fluid  from  a  septic  abscess  containing  organisms 
was  injected  into  a  vein  before  the  operation  was 
performed.  The  organisms  being  thus  circulating 
through  the  testis  at  the  time  that  the  cord  was 
twisted,  some  of  them  necessarily  remained  in  the^ 
organ  after  the  operation,  and  in  all  cases  where  this^ 
injection  was  practised  it  was  found  that  the  tissues 
became  filled  with  pus  which  contained  numerous 
organisms.  It  then  remained  to  prove  that  the 
suppuration  was  due  to  the  presence  of  the  micro- 
organisms  in  the  testis,  and  not  to  the  general  con- 
tamination of  the  blood — a  problem  which  was  solved' 
by  performing  the  operation  of  bistoumage  before- 
injecting  the  septic  material,  by  which  means,  the 
spermatic  artery  having  been  occluded  before  the 
organisms  were  introduced,  none  of  them  could  sub- 
sequently enter  it.     In  such  experiments  no  suppura- 
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tion  occurred,  and  it  was  therefore  concluded  that  the 
presence  of  micro-organisms  at  the  seat  of  injury 
alone  was  sufficient  cause  for  suppuration. 

But  not  only  does  suppuration  result  from  an  injury 
when  the  septic  material  is  directly  injected  into  the 
blood ;  it  may  also  result  from  the  ingestion  of  putrid 
liquid  by  the  stomach  and  intestinal  tract.  Professor 
Kocher  has  shown  that,  in  dogs,  wounds  of  bone  which 
are  in  a  perfectly  healthy  condition  may  be  made  to 
suppurate,  and  diffuse  osteitis  may  be  caused  by 
feeding  the  animal  on  putrid  material,  and  there 
can  be  no  reasonable  doubt  that  such  a  result  implies 
that  micro-organisms  introduced  through  the  intes- 
tinal tract  may  contaminate  a  wound,  and  that  thus 
the  general  condition  of  a  patient  may  exercise  much 
influence  on  the  healing  process. 

This  is  abundantly  illustrated  by  clinical  observa- 
tions ;  for  not  only  do  wounds  seldom  heal  well  when 
the  patient  is  suffering  from  such  diseases  as  pyaemia, 
erysipelas,,  &c.,  but  in  many  patients  in  bad  health, 
injuries  such  as  slight  contusions  are  followed  by 
suppuration  even  in  cases  where  no  skin  woiuid 
exists. 

There  is,  however,  another  cause  for  the  progression 
of  any  inflammation  to  suppiuution,  namely,  irrita- 
tion. 

The  inflammation  set  up  by  any  transient  injury  will 
subside  in  the  absence  of  septic  infection,  but  if  the 
cause  of  the  inflammation  be  allowed  to  remain,  if  the 
injury  be,  so  to  say,  long  lasting,  if,  in  fact,  persistent 
irritation  be  present,  then  the  inflammation  will  not 
be  allowed  to  subside;  it  will  progress,  more  and 
more  exudation  will  take  place,  and  pus  will  Anally 
be  formed.  This  has  been  well  demonstrated  by 
Chauveau,  who  found  that  if,  after  practising  bis- 
toumage,  the  testis  and  surrounding  parts  were 
repeatedly  manipulated,  inflammatory  changes  re- 
sulted, and  suppuration  ensued,  though  the  pus  in 
such    cases    did  not    contain  any  micro-organisms: 
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Similarly  in  man,  even  in  aseptic  wounds,  or  in  the 
case  of  damaged  tissues  which  have  never  been  exposed 
by  any  skin  lesion,  suppuration  may  ensue  upon 
constant  movement,  want  of  rest,  or  irritation  by 
some  foreign  body,  the  pus  in  such  cases  being  sweet 
and  not  containing  organisms.  Thus  suppuration 
may  occur  in  cases  of  simple  fracture  not  kept  at  rest, 
or  after  the  injection  of  irritating  liquids,  such  as 
iodine  or  strong  carbolic  acid,  notwithstanding  the 
aseptic  nature  of  such  fluids. 

From  the  foregoing  experiments,  therefore,  it  may 
be  considered  proved — 

First,  that  the  most  severe  injuries  do  not  of  them- 
selves cause  suppuration  in  healthy  tissues. 

Second,  that  if  the  part  injured  be  exposed  in  any 
way  to  septic  influences,  suppuration  will  ensue. 

Third,  that  if  the  part  injured  be  exposed  to  irrita- 
tion, suppuration  will  ensue. 

FOKMATZOir    or    PUS. 

In  describing  the  changes  that  occiu*  in  inflamma- 
tion, it  has  already  been  noted  that  the  white  blood- 
cells  accumulate  in  the  softened  tissues,  and  that 
numerous  new  blood-vessels  run  amongst  the  newly 
formed  cells.  Both  cells  and  vessels  are  bathed  in  the 
exuded  serum,  and  matted  together  by  the  coagulated 
fibrin.  This  vascularized  tissue,  rich  in  cells,  is  often 
called  inflammatory  new  formation^  and  some- 
times interstitial  granulation  tissue.  If  the 
inflammation  progresses,  the  cells  at  the  focus,  or 
centre,  of  the  inflammation  increase,  the  tissues,  in 
which  they  lie  are  gradually  destroyed,  and,  finally,  a 
a  space  or  cavity  is  formed,  bounded  by  the  sur- 
rounding "interstitial  granulation  tissue,"  and  con- 
taining leucocytes  floating  in  a  serous  fluid.  This 
fluid  with  its  contained  cells  constitutes  pus.  The 
cavity  containing  it  is  called  an  abscess  cavity,  and 
the  walls  of  the  abscess  cavity  are  formed  by  the 
"  granulation  tissue  "  already  mentioned.     An  abscess 
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once  formed  increases  in  size  by  a  continuance  of  the 
process  by  which  it  was  originally  developed.  Around 
it  is  an  area  of  inflammation  extending  for  a  variable 
distance.  This  inflammation  spreads,  and,  as  the 
inflammatory  process  progresses  to  suppuration,  the 
abscess  grows  larger  by  a  gradual  liquefaction  of  the 
tissues  around  it.  In  all  cases  the  pus  tends  towards 
the  direction  of  the  least  resistance,  and  thus,  a  free 
surface  being  reached,  the  pent-up  fluid  finally  escapes. 
An  abscess  which  forms  rapidly,  and  which  is  accom- 
panied by  all  the  signs  of  inflammation,  is  called 
an  *'  acute  abscess  **  and  it  has  been  shown  by 
Professor  Ogston  that  all  such  abscesses  contain 
micrococci,  which  have,  in  cases  where  there  is  no 
wound,  presumably  reached  the  inflammatory  area 
through  the  medium  of  the  blood.  Such  organisms 
appear  to  be  harmless  when  in  contact  with  living 
and  healthy  tissues,  and  it  is  only  when  they  gain 
access  to  a  portion  of  the  body  whose  vitality  has 
been  lowered  or  destroyed  by  injury  that  they  are 
able  to  exercise  their  undoubted  power  of  exciting 
suppuration.  The  pus  of  an  acute  abscess  is  never 
re-absorbedl  It  is  practically  dead  tissue  in  a  state 
of  decomposition,  and,  acting  as  a  foreign  body  to 
the  parts  around,  prevents  the  inflammation  from 
subsiding. 


is  the  term  applied  to  an  inflammatory  process  going 
on  to  the  formation  of  pus  which  is  not  limited  by 
the  walls  of  any  definite  cavity.  In  such  a  case  the 
diffusion  may  be  the  result  of  a  very  widespread 
injury,  e.g,,  general  contusion  of  a  whole  limb  j  but  in 
many  instances  it  is  due  to  septic  organisms  of  more 
than  usual  virulence,  and  greidually  passes  into  the 
specific  inflammations  known  by  the  names  of  ^'  cellu- 
litis "  and  "  phlegmonous  erysipelas."  In  cases  of  dif- 
fuse suppuration  there  appears  to  be  but  little  tendency 

D  2 


36  CHRONIC  ABSCESS. 

to  the  coagulation  of  the  fibrin,  which  is  the  chief 
agent  in  limiting  any  collection  of  pus. 

SXiOUOBZWO  AVB  OiLlTORBirB. 

In  all  inflammations  the  vitality  of  the  tissues  i» 
lowered,  and  as  suppuration  progresses  they  die.  In 
most  cases  the  death  is  molecular,  and  the  portions 
of  dead  tissue  are  so  minute  that,  even  if  cast  off  in 
the  discharges,  they  are  not  noticeable.  More  gene- 
rally, however,  the  small  dead  particles  are  dissolved 
in  the  exudation — most  probably  by  the  leucocytes — 
and  it  is  only  in  inflammations  of  great  intensity,  or 
where  the  inflammatory  products  are  under  great 
tension,  that  larger  portions  of  the  inflamed  struc- 
tures perish.  Such  dead  portions  are  called  "  sloughs," 
and  when  still  larger  the  part  is  said  to  be  "gan- 
grenous." The  dead  tissues  are  separated  from  the 
living  by  a  process  of  ulceration. 

CBBOirZC  ABSCBSS. 

A  chronic  abscess  is  one  which  is  of  slow;  growth , 
in  which  the  signs  of  inflammation  are  but  little 
marked.  Such  abscesses  result  either  from  long-con- 
tinued irritation,  or  from  an  injury  inflicted  upon 
unhealthy  structures.  The  process  by  which  the  pus 
is  formed  does  not  difler  from  that  which  occurs  in 
acute  suppuration,  but,  on  account  of  the  long  con- 
tinuance of  the  inflammation,  many  of  the  exuded 
cells  remain  in  the  part  long  enough  to  undergo 
further  development,  and  thus  the  abscess-wall  is  liable 
to  become  greatly  thickened  by  newly  formed  fibrous 
tissue.  In  some  cases  this  thickening  is  so  con- 
siderable that  the  pus  becomes  enclosed  in  a  definite 
capsule,  to  which  the  name  of  "  pyogenic  membrane'^ 
has  been  applied.  The  pus  of  a  chronic  abscess  in  a 
healthy  person  does  not  differ  from  that  of  an  acute 
abscess,  except  in  that  it  contains  no  micrococci. 
The  latter  is  a  fact  to  be  remembered,  for  so  long  as 
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all  septic  influences  are  kept  away  from  the  abscess- 
wall  so  long  will  the  formation  of  pus  remain  slow, 
and  so  long  will  signs  of  acute  inflammation  be  absent. 
If,  howevier,  such  an  abscess  be  opened  without 
proper  precautions,  and  septic  matter  be  introduced, 
putrefactive  processes  will  be  set  up,  an  acute  inflam- 
mation of  the  whole  abscess-wall  will  ensue,  and  pus 
will  be  foimed  in  greatly  increased  quantities. 

Chronic  abscesses  often  attain  great  size,  and  may 
remain  for  many  months  or  even  years  without 
undergoing  any  material  alteration  in  size.  In  some 
cases,  and  especially  when  the  exciting  cause  has 
been  removed,  the  fluid  portions  of  the  pus  may  be 
absorbed,  and  the  pus-cells  may  dry  up  and  become 
converted  into  a  caseous  mass,  parts  of  which  may 
subsequently  become  calcified.  When  absorption  is 
in  progress,  the  contents  of  a  chronic  abscess  present 
varying  degrees  of  inspissation. 

Occasionally,  when  the  contents  of  an  abscess  have 
been  apparently  absorbed,  there  is  a  recurrence  of 
inflammation  after  an  interval  which  may  amount  to 
years,  and  pus  is  again  formed.  To  such  abscesses 
occurring  in  the  site  of  past  suppuration  the  term 
"  residual "  has  been  applied  by  Sir  James  Paget. 

Xi-nSPBATZC  ABBCB88. 

Lymphatic  or  cold  abscesses  are  sometimes  sepa- 
rated from  the  chronic  variety  on  account  of  the 
greater  rapidity  with  which  the  formation  of  pus 
in  them  takes  place.  They  may  indeed  form  very 
rapidly,  and  a  case  is  recorded  by  Brodie  in  which 
he  removed  three  quarts  of  pus  from  the  thigh  of  a 
gentleman  in  whom  it  had  collected  in  the  space  of 
three  weeks.  Such  an  abscess  could  scarcely  be  called 
"  chronic,"  yet  it  differs  from  an  acute  abscess  in  the 
complete,  or  almost  complete,  absence  of  pain,  redness, 
and  heat.  The  walls  of  such  abscesses  are  usually 
very  thin,  and  their  pus  is  often  ill-formed  and  watery. 
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It  is  probable  that  many  lymphatic  abscesses  are  of 
tubercular  origin. 

BEAXiZiro  or  £LV  abscbbs. 

As  already  mentioned,  the  pus  of  any  acute  abscess 
is  dead  and  septic  material,  and,  as  such,  acts  as  a 
foreign  body  to  the  tissues  around  it,  and  keeps  up 
the  suppuration.  When,  however,  the  contents  of 
such  an  abscess  have  been  discharged,  and  nothing 
remains  to  cause  a  continuance  of  the  inflammatory 
process,  the'  abscess-cavity  is  rapidly  obliterated.  This 
obliteration  occurs  as  follows : — ^The  granulating  STir- 
faces  of  the  abscess-walls  are  brought  into  contact  by 
the  pressure  exercised  on  them  by  the  surrounding- 
tissues,  which  have  until  now  been  mechanically  dis- 
tended by  the  collection  of  pus.  This  pressiu-e  is 
naturally  greatest  in  the  deepest  parts  of  a  wound^ 
and  thus  it  is  in  its  deepest  parts  that  the  walls  of  an 
abscess  are  naturally  first  approximated.  Such  an  ap- 
proximation soon  results  in  an  actual  growing  together 
of  the  opposing  layers  of  granulations,  and  a  gradual 
obliteration  of  the  abscess-sac  from  below  upwards. 
If,  however,  the  walls  of  the  abscess  are  very  thick,  or 
the  surrounding  tissues  are  much  matted  together,  the 
collapse  of  the  abscess-sac  will  not  take  place,  and 
pus  will  continue  to  be  secreted  from  the  granulating- 
surfaces.  But  it  does  not  follow  that  even  in  these 
circumstances  healing  will  not  occur,  for  the  abscess- 
cavity  may  be  in  great  part  filled  by  a  growth  of  fresh 
granulations  and  fibrous  tissue,  as  in  the  process  of 
healing  of  an  ulcer.  The  slowness  with  which  this 
process  occurs,  however,  is  well  illustrated  by  the  great 
length  of  time  required  to  fill  up  the  cavity  of  an 
abscess  situated  in  an  absolutely  unyielding  struc- 
ture, such  as  bone,  for  here,  the  collapse  of  the 
sac  being  impossible,  its  walls  cannot  directly  grow 
together. 

In  some  cases  an  abscess  does  not  altogether  close, 
but,  contracting  to  a  narrow  suppurating  track,  con- 
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tinues  to  discharge  pus.  Such  a  track  is  called  a 
stuns.  Sinuses  are  often  long,  narrow,  and  tortuous. 
They  are  lined  by  ill-formed  granulations,  and  secrete 
thin,  watery  pus.  Their  walls  are  commonly  thick- 
ened by  fibrous  tissue,  and  a  bunch  of  granulations 
commonly  sprouts  from  the  orifice.  Anything  which 
keeps  up  irritation  will  cause  a  sinus.  Amongst  the 
commonest  causes  are  the  presence  of  foreign  bodies, 
such  as  dead  bone,  portions  of  clothing,  &c. ;  the 
retention  of  pus  in  an  ill-drained  cavity;  constant 
movements  by  neighbouring  muscles;  and  the  pas- 
sage of  irritating  matters,  such  as  faeces  or  urine. 

UXiCBSATZOir. 

Ulceration  is  the  term  employed  to  indicate  an 
inflammation  of  a  free  surface  which  has  progressed 
to  suppuration.  The  process  by  which  an  ulcer  is 
formed  does  not  differ  in  any  way  from  that  by  which 
an  abscess  is  developed.  In  each  case,  an  inflammation 
having  been  started,  exudation,  formation  of  new 
blood-vessels,  and  softening  of  the  surrounding  tissues 
occur,  and  in  each  granulation  tissue  is  developed  and 
pus  is  formed.  In  the  case  of  the  abscess  this  pus 
cannot  at  once  escape,  for  it  is  surrounded  by  granu- 
lation tissue  on  all  sides ;  but  in  the  case  of  an  ulcer, 
the  inflammation  hjaving  occurred  on  a  free  surface, 
the  pus  escapes  as  quickly  as  it  is  formed,  and  the 
giunulation  tissue  is  found  only  in  the  "  base  "  of  the 
ulcer.  It  cannot  be  too  clearly  enforced  that  the  section 
of  the  base  of  an  ulcer  and  that  of  an  abscess-wall 
possess  precisely  the  same  structure.  Each  is  com- 
posed of  "  granulation  tissue,"  and  by  each  pus-cells 
are  formed.  If  an  abscess-cavity  could  be  laid  out  on 
a  free  surface,  it  would  form  an  ulcer ;  or  if  one  ulcer 
could  be  placed  over  another  so  that  the  pus  from 
each  was  shut  in,  a  cavity  lined  by  granulation  tissue 
and  structurally  identical  with  an  abscess  would  be 
formed.  Ulceration  is  commonly  said  to  mean 
"  molecular  death,"  and  this  is  true.     But  it  is  also 
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true  that  suppuration  means  precisely  the  same, 
and  that  the  gradual  destruction  of  tissue  already 
described  in  dealing  with  the  formation  of  an  abscess 
differs  in  no  way  from  the  "  molecular  death "  of 
ulceration. 

An  ulcer,  like  an  abscess,  may  result  from  persistent 
irritation,  or  from  a  septic  condition  of  a  wounded 
surface.  In  the  case  of  a  traumatic  ulcer  of  the  skin, 
the  initial  injury  is  often  slight,  perhaps  an  abrasion 
destroying  the  surface  epithelium  and  exposing  the 
papillary  layer.  Such  a  wounded  surface  would 
readily  heal  if  not  exposed  to  irritation  by  dirt  or 
mechanical  stimuli ;  but,  if  so  exposed,  the  inflam- 
mation started  by  the  injury  progresses  through  the 
stages  of  hypersemia,  stasis,  exudation,  &c.,  and  results 
in  the  formation  of  granulation  tissue  from  which 
pus-cells  are  thrown  off.  If  the  irritation  be  kept  up, 
or  if  septic  conditions  exist,  the  ulcer  may  spread,  and 
the  deeper  structures  will  be  gradually  involved  and 
will  perish  in  the  process  of  suppuration.  After  a 
time  the  ulcer  ceases  to  extend,  and  either  remains 
stationary  or  progresses  towards  cicatrization.  Its 
stationary  condition  is  unnatural,  and  is  usually  the 
result  of  a  continuation  of  the  irritation,  but  it  may 
be  due  to  various  local  conditions  to  which  allusion 
will  presently  be  made. 

In  describing  any  ulcer,  attention  must  be  paid  to — 

The  shape  and  extent ; 

The  floor  and  secretion ; 

The  edges ; 

The  surrounding  parts. 

Following  this  arrangement,  we  may  now  proceed 
to  describe  a  healthy,  healing  ulcer,  i,e,,  one 
from  which  all  irritating  causes  have  been  removed, 
and  which  is  in  process  of  cicatrization. 

The  shape  and  extent  vary  in  different  cases. 

The  floor  is  on  the  same  level  throughout,  and  is 
formed  of  innumerable  "  granulations,"  which  give  it 
a  velvety  appearance. 
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Examined  more  closely,  each  granulation  is  found 
to  consist  of  a  small  papilla  composed  entirely  of 
white  blood-cells  loosely  held  together  by  fibrin,  and 
having  in  its  centre  a  angle,  looped  blood-vessel.  AU 
the  granulations  are  of  the  same  size,  and  are  bright- 
red  in  colour.  They  are  closely  packed,  and  the 
whole  base  of  the  ulcer  is  evenly  covered  by  them. 
Immediately  below  these  granulations  lie  the  tissues 
softened  by  the  inflammatory  process,  containing 
exudation-cells  and  fluid,  with  many  new  blood-vessels. 
The  more  deeply  we  pass  the  less  marked  are  the 
signs  of  inflammation,  and,  after  passing  through  the 
areas  of  stasis  and  hyperaemia,  we  reach  the  healthy 
subjacent  structures.  In  the  deepest  parts  of  the 
inflammatory  area  we  find  some  newly  formed  fibrous 
tissue. 

The  secretion  of  a  healthy  ulcer  is  healthy  pus. 
This  is  a  thick,  opaque,  yellowish  fluid  of  a  creamy 
consistence,  with  a  specific  gravity  of  about  1030, 
and  an  alkaline  reaction.  If  allowed  to  stand,  it 
does  not  coagulate,  but  separates  into  two  layers, 
the  upper  being  clear  and  fluid,  the  lower  dense  and 
yellow.  The  clear  fluid  is  identical  in  chemical  com- 
position with  the  liquor  sanguinis.  The  denser  layer 
is  composed  of  "  pus  corpuscles."  Examined  micro- 
scopically, these  are  found  to  be  round  cells,  generally 
granular,  with  a  diameter  of  about  2S06  ^^  ^^  inch. 
They  are  escaped  and  dead  leucoc3rtes,  and,  being  dead, 
have  no  amoeboid  movement. 

The  edges  of  a  healthy  ulcer  are  not  raised,  or  in- 
durated, or  sharply  cut ;  they  slope  gently  on  to  the 
base,  and  where  the  edges  and  base  join  there  is  a  thin 
bluish-white  pellicle  marking  the  line  of  the  advan- 
cing epithelium,  which  is  eventually  to  overgrow  the 
whole  ulcerated  surface. 

The  parts  immediately  around  a  healthy  ulcer  are 
I'ed  and  inflamed,  but  this  inflammation  is  very  slight, 
and  limited  to  the  immediate  vicinity  of  the  ulcer. 
The  skin   in  the  neighbourhood  is  healthy,  and  is 
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not  congested,  eczematous,  oedematous,  or  otherwise 
abnormal. 

BBA&ziro  or  Ajr  vxiCsr. 

It  has  already  been  said  that  so  long  as  an  ulcer  i» 
irritated  so  long  it  tends  to  extend,  but,  when  all 
irritation  has  been  removed,  the  inflammatory  process- 
becomes  more  limited,  and  repair  commences.  An 
ulcer  implies  loss  of  substance,  and  the  first  efforts  of 
repair  are  directed  towards  filling  up  the  gap  made 
by  the  ulcerative  process.  Until  this  gap  is  filled  up^ 
i.e.y  until  the  base  of  the  ulcer  is  raised  to  a  level 
with  its  edges  and  with  the  surrounding  parts,  the 
process  of  "  skinning  over  "  does  not  commence. 

The  gap  is  filled  by  fibrous  tissue,  whidh  is  formed 
from  the  exuded  leucocytes.  In  the  deeper  partii 
of  the  granulations  many  of  the  cells  which  are  exuded 
remain  in  the  tissue,  and,  together  with  their  neigh- 
bours, develop  into  fibres  in  the  manner  already 
described.  Fresh  granulations  are  now  formed,  and 
new  loops  of  blood-vessels  shoot  up  towards  the  free 
surface,  and  thus,  by  a  constant  development  of  the 
cells  in  the  deeper  parts  of  the  ulcer,  and  an  equally 
constant  growth  of  fresh  granulations,  the  base  of  the 
ulcer  is  raised  to  the  level  of  the  surrounding  parts. 
When  this  is  accomplished,  the  epithelial  celk  at  the 
edges  grow  over  the  ulcerated  surface,  and  gradually 
cover  it  in.  At  first  the  epithelial  covering  is  very 
thin,  and  the  granulation  tissue  beneath,  shining 
through,  gives  it  a  bluish-white  appearance.  Later 
on,  when  the  epithelium  is  thicker,  and  the  subjacent 
structures  have  lost  their  vascularity,  the  "  scar "  or 
"  cicatrix  "  is  of  a  pearly-white  colour. 

It  is  the  special  characteristic  of  all  newly  formed! 
fibrous  tissue  that  it  tends  to  contract,  and,  as  a  con- 
sequence, the  scar  tends  to  diminish  in  size  for  long 
after  the  skinning-over  process  is  complete.  It  i» 
probable  that  this  contraction  is  merely  the  result 
of   lessened  vascularity,  for  by  the  time  that  the 
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epithelium  has  grown  over  the  ulcerated  surface,  the 
numerous  newly  formed  blood-vessels,  having  fulfilled 
their  purpose  of  bringing  up  material  to  fill  the  gap, 
shrink  and  disappear.  The  young  fibrous  tissue  con- 
sequently becomes  more  dry,  and  shrinks,  and  thus 
produces  the  characteristic  contraction  of  all  scar 
tissue.  The  result  of  this  contewjtion  is  that  the 
neighbouring  parts  tend  to  be  drawn  in  towards  the 
scar,  and,  on  the  extent  to  which  they  can  be  drawn 
in,  even  more  than  on  the  size  of  the  original  ulcer, 
the  extent  of  the  resulting  cicatrix  will  depend. 
Thus,  in  extremely  lax  tissues,  such  as  the  scrotum 
and  eyelid,  large  portions  of  skin  can  be  removed 
with  scarcely  any  scar  residting ;  but  where  the  skin 
is  tense,  as,  e.g,,  over  the  front  of  the  tibia,  the  scar- 
of  an  ulcer  is  always  relatively  large. 

When  the  whole  thickness  of  the  skin  has  been 
destroyed  it  is  not  reproduced,  and  the  epithelial 
covering  of  the  cicatrix  is  devoid  of  paJ)ill8B,  hairs,, 
sebaceous  and  sweat  glands. 
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CHAPTER  VI. 

BBAXixara  of  wovnds. 

Although  wounds  are  generally  described  as  healing 
in  four  or  five  different  ways,  yet,  in  all,  the  process 
-by  which  they  are  finally  closed  is  the  result  of  in- 
^ammatioii.  It  will  be  remembered  that  we  have 
already  defined  inflammation  (p.  20)  as  '^  the  succes- 
sion of  changes  which  occurs  in  a  living  tissue  when 
it  is  injured,  &c.,"  and  thus  it  may  be  said  that  every 
injury  carries  with  it  its  own  cure,  for  in  all  alike 
the  healing  process  is  of  inflammatory  origin,  and  is 
the  direct  result  of  the  injury. 

It  is  true  that  even  within  very  recent  years  "  heal- 
ing by  immediate  union  "  has  been  described,  but  this 
is  a  process  which  may  be  said  to  have  no  pathology, 
for  in  it  the  severed  tissues  are  supposed  to  simply 
join  without  the  intervention  of  any  uniting  material 
whatever.  Thus,  one  piece  of  muscle  would  become 
attached  to  another  piece,  one  end  of  a  cut  vessel  to 
another,  and  so  forth.  It  is  probable  that  this  never 
really  occurs,  and  that  in  all  cases  there  is  some  inter- 
vening plastic  material,  however  small  in  amount. 


AZK-O  BT  FZ»8T  ZSTTBirTZOX- 

is  healing  without  the  formation  of  pus,  and  is  best 
seen  in  cases  of  surgical  operations,  where  healthy 
soft  tissues  have  been  cleanly  divided  by  a  sharp 
knife,  e.g.,  in  operations  for  hare-lip  or  in  flap  am- 
putations. 
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If,  in  such  a  case  all  haemorrhage  is  arrested,  and 
the  parts  are  brought  into  complete  apposition,  the 
following  changes  may  be  noticed : — 

The  edges  of  the  wound  at  first  become  slightljr 
red  and  swollen,  the  latter  condition  being  often  well 
demonstrated  by  the  "  burying  "  of  the  sutures  which 
have  been  originally  quite  loosely  tied,  but  which  sub- 
sequently become  tightened  by  the  swelling  of  the 
soft  parts.  Following  this  there  is  some  increase  of 
heat  and  pain,  and  thus  it  will  be  seen  that  all  the 
signs  of  inflammation  are  present,  though  all  in  a 
very  slight  degree,  and  strictly  limited  to  the  im- 
mediate neighbourhood  of  the  wound.  In  the  first 
few  hours  there  is  often  a  little  oozing  of  serous  or 
plastic  fluid,  but  after  the  second  day,  or  earlier,  the 
pain,  redness,  heat,  and  swelling  sulmde,  and  a  thin 
red  line  is  the  only  indication  of  the  previous  injury.. 
Next,  the  redness  of  this  line  fades,  and  finally  a 
narrow  white  streak  or  "  cicatrix  "  remains. 

A  closer  investigation  of  the  process  shows  that,, 
in  the  absence  of  all  sutures,  the  cut  surfaces  are 
within  a  few  hours  held  together  by  some  glutinous- 
substance,  and  that  with  care  they  may  be  separated 
without  the  necessary  causation  of  bleeding,  the  non- 
vascular uniting  medium  being  fibrin,  which  has  been 
exuded  from  the  vessels  in  the  immediate  neighbour- 
hood  of  the  wound.  Twenty-four  hours  later  the 
uniting  material  has  become  vascularized,  and  any 
attempt  to  separate  the  cut  surfaces  will  excite 
haemorrhage,  whilst,  later  still,  the  newly  formed 
blood-vessels  shrink  and  disappear,  and  the  scar 
becomes  absolutely  non-vascular. 

A  microscopical  examination  of  the  wound  aflbrds^ 
an  ample  explanation  of  these  clinical  observations. 

The  immediate  result  of  the  injury  is  to  set  up 
those  changes  which  are  characteristic  of  the  inflam- 
matory process,  and,  consequently,  the  parts  in  the 
immediate  neighbourhood  of  the  wound  become  the 
seat,  first  of  hypersemia,  and  then  of  stasis,  exudation 
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of  liquor  sauguims  and  of  leucocytes,  formation  of 
new  blood-vesseb,  and  softening  of  the  inflamed 
tissues.  In  each  flap  there  is  a  development  of  the 
"  inflammatory  new  formation  "or  "interstitial granu- 
lation tissue,"  already  described,  and  between  the  flaps, 
and  into  the  uniting  fibrin,  cells  are  exuded.  These 
-changes  are  qviickly  followed  by  the  formation  of 
loops  of  new  blood-vessels  and  of  granulation  tissue 
between  the  flaps,  which  are  in  fa<rt.,  as  it  were, 
melted  into  one  another,  in  the  same  way  as  two  pieces 
of  sealing-wax  may  be  united  if  heated  and  held  in 
apposition,  the  inflammatory  process  softening  the 
tissues  in  the  same  way 
'"'  *■  as  the  flame  softens  the 

sealing-wax  (Billroth). 

Now,  it  has  already 
been  shown  that  in 
healthy  tissues  no  in- 
flammation will  progress 
to  suppuration  if  the  in- 
jured part  is  not  irritat«d 
either  by  mechanical 
means  or  by  the  presence 
of  septic  material ;  so 
that  in  the  wound  in 
question,  whilst  the  ini- 
tial injury  is  alone  capa- 
ble of  exciting  a  sufficient 
amount  of  inflammation 
Biafmrn  of  a  Healing  WosniJ.  to  promote  its  healing. 
At  B  Ae  spaca  batwaen  the  fiftpa   if    no   irritant    be    sub- 

tiHiie,  SDd  &t  c  ore  accumuUting  tiOQ  will  shortly  ensue, 
In  such  numbera  sb  to  separate  (mJ  the  inflammatory 
tbe  naps  SDd  form  pus.  .,,        ...         Vi 

process  will  subside,  it 
such  be  the  case,  the  exudation  of  cells  and  liquor 
sanguinis,  and  the  formation  of  new  vessels,  will  cease, 
for  sufficient  material  has  now  been  provided  for  the 
repair  of  the  injured  part,    ^ext,  those  cells  which 
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lie  between  the  flaps,  as  well  as  those  which  lie  in  the 
softened  tissues  of  the  flaps  themselves,  will  develop 
snd  form  fibres,  and  flnally  the  wounded  surfaces 
will  be  united  by  a  firm  scar  of  non- vascular  fibrous 
tissue. 

Healllig  by  scabbing. — Healing  by  scabbing  is 
healing  by  first  intention.  The  scab  is  formed  by  blood- 
•clot,  which  is  often  held  more  firmly  than  it  otherwise 
would  be  by  being  matted  with  hair  and  sometimes 
with  other  foreign  bodies.  The  scab  plays  the  part 
-of  a  natural  "  dressing,"  and,  by  preventing  mechanical 
irritation  and  infection  by  septic  material,  promotes 
healing  without  the  formation  of  pus.  In  some  cases 
the  scab  fails  to  prevent  suppuration,  and  when  it 
becomes  separated  a  drop  or  two  of  pus  is  found 
beneath  it,  covering  over  an  ulcerated  surface — heal- 
ing by  first  intention  has  failed,  and  union  by  granu- 
lation is  in  progress. 

BEAXiZVa  BT  8BCOin>  ZX'TBX'TZOir,  OB 
BBa.&ZWO  BT  OBA^B-VIiATZOB. 

Healing  by  second  intention  is  healing  with  forma- 
tion of  pus.  If  a  wound  about  to  heal  by  granula- 
tion is  watched,  it  will  be  seen  that  the  same  changes 
occur  in  it  at  first  as  in  the  wound  healing  by  first 
intention,  but  that  as  time  goes  on  the  signs  of  in- 
flammation, instead  of  decreasing,  become  more 
marked,  that  the  redness  and  swelling  extend,  and 
that  the  discharge,  which  originally  consists  of  serum 
or  of  lymph,  instead  of  soon  drying  up,  increases  in 
quantity  and  changes  its  character,  for,  though  it  is 
Ht  first  merely  stained  with  the  blood-colouring 
matter  derived  from  disintegrating  clots,  it  afterwards 
becomes  thicker  and  whiter,  and  finally  consists  of  pus. 

At  first  the  edges  of  the  wound  are  united  by  fibrin, 
but,  as  suppuration  progresses,  the  pus  gradually 
collects  between  the  flaps,  and  after  a  time  com- 
pletely separates  them  and  exposes  granulating 
surfaces. 
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Microscopically  examined,  the  same  changes  are 
at  first  noticed  as  in  healing  by  first  intention. 
Instead,  however,  of  the  inflammatory  process  stop- 
ping short  at  the  production  of  just  a  sufficient  num- 
ber of  cells  to  unite  the  wounded  surfaces,  it  pro- 
gresses. More  and  more  cells  and  fluid  are  exuded, 
the  uniting  flbrin,  the  intersl^itial  granulation  tissue^ 
and  the  softened  tissues  of  the  flaps  become  com- 
pletely liquefied,  and  finally  the  flaps  are  separated, 
and  their  '^granulating''  surfaces  are  exposed.  It 
will  thus  be  seen  that  up  to  a  certain  point  the  pro- 
cesses of  healing  by  first  and  by  second  intention  are 
identical.  The  cause  of  the  suppuration  in  the  second 
case  is  to  be  found  in  the  presence  of  either  a  me- 
chanical irritant  or  of  septic  matter.  Some  foreign 
body  may  be  in  the  wound,  serum  or  blood  may  be 
retained  under  tension,  or  a  portion  of  dead  tissue 
may  remain  and  decompose,  and  ao  the  inflammation, 
will  progress  instead  of  undergoing  resolution. 

A  granulating  surface  being  thus  exposed,  it  in 
many  cases  proceeds  to  heal  in  exactly  the  same  way 
as  an  ulcer,  i.e.,  by  organization  of  the  cells  in  the 
deeper  part^  into  kror^ue,  and  by  a  constant 
formation  of  fresh  granulations^  until  the  surface  is 
reached. 

In  other  cases  healing  by  third  intention  takes  place. 

BELA.XiI]rO  BT  TBZRB  ZBTBWTZOX',  OB  VVZOB 

or  OBajnr&ATzoBS. 

This  method  of  healing  is  reaUy  far  more  common 
than  is  usually  supposed,  and  consists  in  the  approxi- 
mation and  union  of  the  opposed  granulating  sur^ 
faces,  all  irritating  matter  which  originally  caused 
suppuration  having  been  flrst  removed.  Such  a  mode 
of  union  has  already  been  described  as  taking  place 
between  the  opposing  walls  of  an  abscess  after  evacua- 
tion of  its  contents,  and  constantly  occurs  in  the 
deeper  parts  of  all  granulating  flap-wounds,  though,, 
on  account   of  the   fact  that  it  cannot   be  seen  in. 
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actual  progress,  it  has   scarcely  obtained  sufficient 
prominence. 
Healing  of  lacerated  and  contoBed  wounds. 

— In  lacerated  and  contused  wounds,  not  only  is  the 
initial  injury  greater  than  in  clean  cuts,  but  small  por- 
tions of  the  damaged  tissues  are  usually  injured  beyond 
repair,  and  die.  These  dead  portions,  being  in  contact 
with  the  living  parts,  and  often  infiltrated  with  septic 
material,  act  as  foreign  bodies  to  the  tissues  amongst 
which  they  lie,  and  cause  suppuration.  On  account  of 
these  reasons  lacerated  wounds  can  never  be  expected 
to  unite  by  first  intention,  for  before  healing  can  occur 
the  dead  parts  or  sloughs  must  be  separated.  After 
this  has  taken  place,  the  wound  heals  by  second  or 
third  intention  in  the  manner  already  described. 

TBS  nrrscTB  or  bra^itaos  or  vroinrBS. 

In  all  large  wounds  it  is  customary  to  provide  for 
the  free  escape  of  any  fluids  that  may  collect  in  the 
injured  parts.  This  provision  for  the  escape  of  fluid 
is  spoken  of  as  "  drainage." 

In  what  has  been  written  above  of  the  changes 
observed  during  the  union  of  wounds,  the  escape  of 
serous  and  plastic  fluid,  and  in  other  cases  of  pus, 
has  been  mentioned  as  of  usual  occurrence.  This 
fluid  is  derived  in  part  from  the  conti'action  of  clots 
and  the  squeezing  out  of  serum,  but  in  much  greater 
part  from  the  exudation  which  is  the  necessary 
accompaniment  of  all  inflammation.  In  cases  where 
large  raw  surfaces  are  left,  as  after  amputations,  the 
amount  of  this  fluid  is  very  considerable,  and  if  no 
exit  were  allowed  it  would  collect  between  the  flaps, 
and,  by  mechanically  separating  them,  and  causing 
tension,  would  effectually  prevent  union  by  the  first 
intention — a  trouble  which  is  obviated  by  the  use 
of  drainage-tubes  during  the  first  day  or  two  after 
operation.  But  not  only  does  retained  fluid  pre- 
vent healing  by  mechanically  separating  the  parts ;  it 
also  provides  an  admirable  medium  for  the  develop- 
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ment  of  any  micro-organisms  that  may  gain  access 
to  it. 

It  has  been  shown  by  Wegner  that  fluid  containing 
micro-organisms  may  be  introduced  with  impunity 
into  the  peritoneal  cavity  of  an  animal  so  long  as  no 
more  fluid  is  used  than  can  be  readily  absorbed.  If, 
however,  more  fluid  is  injected  than  can  be  absorbed, 
it  causes  an  accumulation  in  the  peritoneal  cavity, 
and  peritonitis  supervenes.  The  explanation  of  this 
is  obvious.  The  unabsorbed  fluid  quickly  becomes 
charged  with  animal  matter  by  osmosis,  and  in  this 
the  micro-organisms  rapidly  develop,  and  cause  putre- 
factive changes.  When  only  a  little  fluid  is  used  it 
is  rapidly  absorbed,  and  the  micro-organisms  coming 
into  direct  contact  with  living  and  healthy  tissues  are 
immediately  destroyed. 

There  is  therefore  a  great  difference  between  ex- 
posing to  contamination  an  open  granulating  surface 
and  one  which  is  closed.  Thousands  of  people,  for  in- 
stance, go  about  their  daily  work  with  large  ulcers  on 
their  legs,  freely  exposed  to  dirt  of  all  kinds,  and  septic 
in  the  extreme,  yet  no  harm  comes,  for  any  organisms 
which  may  gain  access  to  the  ulcerated  surface  are 
either  destroyed  by  the  granulations  or  quickly  washed 
away  in  the  discharge,  and  get  no  opportunity  of  excit- 
ing putrefactive  changes.  On  the  other  hand,  if  but  a 
few  bacteria  gain  access  to  the  retained  fluid  in  an 
amputation  wound,  they  will  rapidly  multiply  in  it, 
will  cause  decomposition  of  the  fluid,  and  will  form 
material  which,  if  absorbed,  will  cause  severe  constitu- 
tional  symptoms. 
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TSaVKATZO,    SVPPir&ATZVB,   AMD 
BBCTXC    rSVESS. 

Traumatic  fever  is  a  fever  due  to  an  injury.  Sup- 
pui-ative  fever  is  a  fever  occurring  in  connection  with 
the  formation  of  pus. 


If  any  severe  injury  is  inflicted  on  a  healthy  person, 
the  temperature,  after  a  transient  depression  dependent 
on  "  shock,"  often  rises  above  the  normal,  and  continues 
to  ascend  for  about  twenty-four  to  forty-eight  hours, 
usually  attaining  its  highest  point  on  the  evening  of 
the  second  day.  The  increased  rapidity  of  pulse  and 
respiration,  the  dryness  of  the  skin  and  of  the  mouth, 
the  furred  tongue,  constipated  bowels,  and  scanty, 
acid  urine,  which  are  the  usual  accompaniments  of 
fever,  are  all  present.  After  the  second  day  the 
temperature  descends,  and,  as  a  rule,  the  fever  has 
iTin  its  course  by  the  fourth  or  fifth  day.  It  never 
continues  more  than  a  week.  Traumatic  fever  such  as 
this  has  no  connection  with  any  septic  condition  of  a 
wound.  It  is  the  direct  result  of  changes  set  up  by 
the  injury  itself,  and,  provided  that  nothing  inter- 
venes to  alter  its  course,  will  reach  its  height  and 
then  subside  in  a  perfectly  definite  manner. 

The  causes  of  this  form  of  fever  have  been  variously 
explained.  The  first  and  oldest  theory  is  that  it  is 
due  to  the  increased  temperature  of  the  parts  which 
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have  become  inflamed  as  the  result  of  the  injury. 
This,  however,  is  not  true,  for,  as  has  already  been 
mentioned,  the  increased  temperature  of  the  inflamed 
part  is  only  relative,  and  never  exceeds  that  of  the 
blood.  It  is  therefore  not  possible  that  the  latter 
should  become  heated  by  its  transit  through  the 
inflamed  area. 

The  second  theory  is  that  the  fever  is  caused  by 
the  absorption  of  the  products  of  inflammation.  Any 
substance  which,  when  inoculated,  causes  a  rise  of 
temperature  is  said  to  be  "  pyrogenous,"  and  it  has 
been  shown  that  the  ferment  which  is  present  during 
the  formation  of  flbrin  belongs  to  this  class.  It  is 
therefore  probable  that  the  absorption  of  inflamma- 
tory products  independently  of  any  septic  contamina- 
tion may  cause  fever. 

The  third  theory  is  that  the  fever  is  of  nervous 
origin — ^that  the  irritation  of  the  peripheral  nerves  at 
the  seat  of  injury,  either  mechanically  or  by  implication 
in  the  inflammatory  process,  may  reflexly  cause  the 
production  of  a  greater  amount  of  heat  throughout 
the  body.  No  doubt  need  be  entertained  of  the 
possibility  of  such  a  mode  of  production  of  heat,  for 
it  flnds  a  parallel  in  the  normal  physiological  pro- 
cesses by  which  the  temperature  of  the  body  is  main- 
tained at  a  uniform  level,  and  it  is  certain  that,  in  some 
cases  at  least,  traumatic  fever  is  of  neurotic  origin. 
Thus,  in  cases  of  simple-  fracture  the  temperature 
frequently  rises  within  an  hour  or  two  of  the  receipt 
of  the  injury,  when  there  has  scarcely  been  time  for 
the  absorption  of  inflammatory  products.  And,  again, 
in  many  other  cases  a  splint,  tightly  applied,  or  inflict- 
ing pain,  is  the  cause  of  an  attack  of  fever,  which  im- 
mediately subsides  after  the  removal  or  loosetiing  of 
bandages  and  strapping.  In  another  variety  of 
traumatic  fever,  to  which  the  name  of  "  urinary  "  or 
"  urethral "  fever  has  been  applied,  the  fever  is  the 
direct  result  of  irritation  of,  or  injury  to,  the  urinary 
tracts,  and   especially  the  male   urethra.     In   some 
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patients  the  passage  of  a  catheter,  which  in  no  way 
injures  the  mucous  membrane,  is  immediately  followed 
by  a  rigor  and  faintness,  with  much  shock,  succeeded 
by  a  rise  of  temperature  of  several  degrees,  which  in 
its  turn  usually  quickly  passes  away,  the  attack  being 
evidently  throughout  of  a  neurotic  nature. 

It  is  thus  clear  that  traumatic  fever  runs  its  most 
typical  course  when  a  wound  is  healing  by  first 
intention,  that  it  is  independent  of  any  septic  changes, 
•and  may  be,  and  often  is,  present  in  injuries  un- 
accompanied by  any  open  wound  at  all. 

If  a  wound  does  not  heal  by  first  intention,  and 
pus  is  formed,  the  traumatic  fever,  instead  of  sub- 
•siding,  is  liable  to  continue,  and  to  pass  gradually  into 
suppurative  fever. 

"  sirPFirRA.Tzvs  rzvsR.'* 

This  form  of  fever,  unlike  that  which  precedes  it, 
attains  no  definite  height  and  runs  no  definite  course, 
for,  unlike  the  former,  it  is  not  dependent  upon  a 
single  and  transient  cause,  but  is  liable  to  last  so  long 
as  the  suppuration  persists. 

Cause. — ^The  same  causes  that  produce  traumatic 
fever  may  also  influence  the  course  of  suppurative 
fever,  but  the  most  important  and  most  active  cause 
of  the  latter  is  undoubtedly  the  absorption  of 
**  pSTrogenous,"  or  heat-producing,  material  from 
the  wound.  It  has  been  already  mentioned  more 
than  once  that  the  cause  of  suppuration  is  either 
mechanical  irritation  or  the  presence  of  septic  matter. 
Now,  the  pus  which  is  formed  as  the  result  of  mere 
mechanical  irritation  has  little  more  pyrogenous  pro- 
perties than  has  fibrin  ferment,  but  the  pus  which  is 
•contaminated  by  septic  material  is  in  the  highest 
degree  pyrogenous.  In  speaking  of  drainage  of 
wounds,  it  has  already  been  said  that  the  retained 
producte  of  inflammation  form  a  most  favourable 
medium  for  the  development  of  micro-organisms,  and 
if  pus  which  is  at  first  perfectly  healthy  is  submitted 
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to  the  action  of  the  organisms  capable  of  promoting: 
putrefaction,  it  will  soon  be  found  that  the  latter  have 
produced  in  the  previously  almost  innocuous  pu» 
morbid  products  which,  if  injected,  will  cause  all  the- 
symptoms  of  severe  suppiu*ative  fever.  If,  however,  a 
free  exit  is  given  to  all  the  products  of  inflammation^ 
first,  they  will  not  be  absorbed  at  all,  and,  secondly^ 
they  will  not  remain  sufficiently  long  exposed  to  the 
action  of  micro-organisms  to  become  contaminated 
before  being  discharged  from  contact  with  the  tissues 
capable  of  absorbing  them. 

It  is  thus  evident  that  suppuration  may  occur,  and 
large  quantities  of  pus  may  be  formed,  and  yet  no 
"  suppurative  fever  "  may  be  present.  The  occurrence 
of  the  latter  is  due  to  the  retention  and  absorption 
of  altered  inflammatory  products  rather  than  to  their 
formation. 

Just  as  traumatic  fever  fades  into  suppurative  fever,, 
so  the  latter  fades  into  hectic  fever. 


tf 


The  special  characteristic  of  hectic  is  the  marked 
periodicity  of  the  rise  of  temperature,  which  always. 
attains  its  greatest  height  towards  evening,  and  then, 
after  perspiration  more  or  less  profuse,  gradually  sinks,, 
sometimes  becoming  normal,  but  often  remaining  per- 
sistently  a  little  higher  than  natural. 

This  form  of  fever  is  almost  invariably  the  result 
of  long-continued  suppuration,  but  whether  it  owns- 
the  same  or  similar  causes  as  traumatic  and  suppura- 
tive fevers,  or  whether  it  has  an  altogether  different 
origin,  cannot  certainly  be  stated.  Its  pathology  is  as- 
yet  obscure. 
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CHAPTER  VIII. 
SBPTZCBKZa   ANB    PTJEMXA^ 

SEPnCifiMiA  is  a  constitutional  condition  resulting 
from  absorption  of  septic  matter,  and  runs  its  course 
without  the  development  of  secondary  metastatic 
suppurations. 

It  has  already  been  mentioned  that  the  chief  cause 
of  suppurative  fever  is  the  absorption  of  the  products 
of  decomposition  from  a  septic  wound,  and  septicaemia 
is  to  be  regarded  as  simply  a  severe  form  of  suppura- 
tive fever,  which  is  also  the  result  of  absorption  of 
septic  matter  from  an  inflammatory  area.  The  agents 
at  work  in  causing  decomposition  in  all  animal  sub- 
stances are  micro-organisms,  and  in  septicaemia  also 
the  poisonous  material  results  from  the  action  of 
these  organized  ferments.  It  has,  however,  been  shown 
by  experiments  on  animals  that  two  separate  con- 
ditions exist  which  have  previously  been  included 
under  the  one  name  of  septicaemia,  and  before  pro- 
ceeding further  it  is  necessary  to  elucidate  this  point. 

In  £dl  decomposing  animal  fluids  certain  alkaloids 
are  found,  to  which  the  general  name  of  "  ptomaines  " 
has  been  applied,  and  one  of  these,  to  which  the 
name  of  sepsin  has  been  given,  was  supposed  by  its 
discoverer  to  be  the  sole  cause  of  septicaemia.  This 
supposition  is  no  longer  entertained,  for  there  is 
every  reason  to  believe  that  the  other  alkaloids  are 
quite  as  injurious.  If  fluid  taken  from  a  decomposing 
wound,  and  therefore  containing  ptomaines,  be  first 
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of  all  carefully  filtered  and  thereby  purified  from  the 
numerous  micro-organisms  which  it  contains,  and 
then  injected  into  an  animal,  it  is  evident  that  the 
latter  is  inoculated,  not  with  the  organisms  them- 
selves, but  with  the  products  of  their  action  on 
animal  matter.  To  the  poisoned  condition  which 
results  the  name  of  saprsemiay  or  septic  intoxica* 
tioiiy  is  applied. 

The  chief  symptoms  of  this  are  slight  muscular 
twitchings  and  loss  of  power,  with  great  restlessness, 
vomiting,  and  diarrhoea.  The  temperature  rises,  the 
breathing  becomes  difiicult,  and  finally  death  ensues 
from  cardiac  weakness.  Such  is  the  course  of  events 
if  a  sufficiently  large  dose  has  been  given,  and,  when 
an  excessive  quantity  has  been  injected,  the  animal 
may  die  in  an  hour  or  two.  When  the  dose  is  but 
small,  recovery  follows  after  a  slight  febrile  attack. 
The  course  of  events  is  entirely  analogous  to  what  is 
seen  when  any  other  active  unorganized  poison,  such 
as  strychnia,  aconitia,  <&c.,  is  administered.  If  the 
dose  is  large  enough,  the  patient  dies;  if  not,  the 
poison  is  excreted,  and  he  recovers.  In  the  case  of 
saprsemia,  then,  the  process  is  not  infective ;  the  poison 
is  as  incapable  as  is  strychnia  of  multiplying  in  the 
body,  and  consequently,  if  a  drop  or  two  of  the  blood 
of  the  animal  experimented  on  be  injected  into  another 
animal,  no  effects  are  produced,  for  the  quantity  of 
the  poison  used  is  but  infinitesimal. 

Septic  infection,  or  true  septicaemia,  differs 
from  sapraemia  in  the  essential  particular  that  it  is  a 
true  infective  process.  It  is  experimentally  produced 
by  injecting  putrid  fluid,  together  with  the  various 
micro-organisms  contained  therein.  The  bacterium 
termo,  the  most  active  of  the  common  micro-organisms 
in  producing  decomposition,  does  not  appear  to  be  the 
cause  of  teptic  infection,  for  it  is  incapable  of  acting 
on  living  tissues,  and  in  their  presence  is  soon  itself 
destroyed.  It  is  therefore  probable  that  some  other 
and    more  active  organism,   capable   of  living  and 
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multiplying  in  the  blood — a  pathogenic  organism — is 
the  cause  of  septicaemia,  and  Koch  has  indeed  shown 
that,  in  the  case  of  mice,  such  an  agent  exists, 
namely,  a  very  slender  bacillus,  which,  if  introduced 
into  a  mouse  in  the  smallest  quantities,  multiplies  with 
extreme  rapidity,  and  quickly  causes  the  death  of  the 
animal.  If  the  point  of  a  knife  be  dipped  into  the 
blood  of  a  mouse  which  has  died  from  this  cause,  and 
a  slight  scratch  be  inflicted  on  another  mouse,  the 
latter  also  dies  with  similar  s3rmptoms.  The  poison, 
then,  is  infective,  and  the  symptoms  do  not  depend, 
as  in  the  case  of  saprsemia,  on  the  amount  of  the  dose, 
for,  however  minute  the  latter,  the  bacilli  are  capable 
of  indefinite  multiplication,  and  will  thus  in  time 
produce  a  sufficient  amount  of  poison  to  cause  death. 
The  chief  symptoms  are  extreme  feebleness  and 
languor,  with  gradual  slowing  of  respiration.  The 
animal  dies  quietly,  without  any  dyspncea  or 
struggUng. 

Saprsemia,  as  it  occurs  in  man,  generally  results 
from  absorptiqn  of  considerable  quantities  of  decom- 
posing matter  in  cases  where  pus  and  the  other 
products  of  inflammation  have  been  retained  under 
tension.  Thus,  it  may  be  caused  by  decomposition  and 
retention  in  the  uterus  of  the  fluid  discharge  which 
follows  parturition,  or  by  the  retention  of  pus  between 
the  flaps  of  a  septic  stump. 

Septicaemia,  on  the  other  hand,  may  be  produced  in 
man,  as  in  mice,  by  a  slight  prick  with  any  weapon 
which  has  been  dipped  in  septic  material,  and  is 
particularly  prone  to  follow  such  injuries  as  dissection 
and  post-mortem  wounds,  or  the  injuries  sustained  by 
butchers  and  others  who  have  to  deal  with  dead 
animals.  The  amount  of  poison  introduced  may  be 
infinitesimal,  but  it  can  increase  in  the  body  to  an 
almost  indefinite  extent. 

It  is  evident  that,  in  the  case  of  saprsemia,  if  the 
dose  has  not  been  large  enough  to  kill,  the  patient 
may  readily  recover  if  the  cause  of  the  poisoning  is 
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removed,  e,g,,  if  the  retained  pus  is  evacuated.  On 
the  other  hand,  in  true  septicaemia,  even  if  the  cause 
be  removed,  the  patient  is  likely  to  die,  as  the  micro- 
organisms, once  introduced,  continue  to  multiply. 

The  fiyuptoms  of  septic  intoxication  in  man 
cannot  practically  be  separated  from  those  of  septic 
infection,  and  it  is  probable  that,  in  many  cases,  the 
two  diseases  co-exist.  They  would  never  have  been 
differentiated  except  by  experiments.  The  symptoms,, 
and  the  oourse  they  run,  can  scarcely  be  considered  at 
length  in  the  present  work,  but  it  may  be  briefly  stated 
that,  after  an  initial  rigor  of  long  continuance  and 
unusual  severity,  there  follows  extreme  depression  of 
all  the  vital  functions,  and  most  noticeably  of  those  of 
the  central  nervous  system.  All  the  secretions  are 
dried  up,  and  urine  may  be  completely  suppressed. 
The  secretion  of  pus  shares  in  the  general  disturbance, 
and  any  wound  that  there  may  be  becomes  dry,  and  is 
sometimes  covered  with  a  yellowish  rind. 

The  circulation  is  greatly  interfered  with,  especially 
in  the  smaller  capillaries,  and  in  many  parts  of  the 
body  congestions  and  actual  stasis  result.  The  blood 
may  also  escape  from  the  vessels,  and  may  form  small 
ecchymoses  or  petechise.  These  may  be  seen  in  the 
skin,  but  are  much  more  common  on  mucous  and 
serous  surfaces.  If  a  drop  of  blood  be  drawn  off 
during  life,  microscopical  examination  shows  that 
some  of  the  red  blood-cells  are  already  undergoing  dis- 
integration, and  that  all  of  them  exhibit  a  great 
tendency  to  cohere  and  form  solid  masses.  The 
breaking  up  of  the  red  blood-cells  indicates  that  the 
poisonous  material  actually  possesses '  the  power  of 
destroying  the  essential  elements  of  the  blood,  whilst 
the  cohesion  of  the  cells  also  explains,  in  part  at  least, 
the  tendency  to  stasis  and  congestion. 

On  post-mortem  examinationy  decomposition 
is  found  to  be  far  advanced,  and  rigor  mortis  frequently 
but  little  marked.  Incisions  into  the  muscles  of 
the  chest  and  limbs  show  that  the  latter  are  stained 
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by  the  blood-colouring  matter  which  has  escaped 
from  the  disintegrated  cells.  On  opening  the  chest,, 
petechiae  may  be  discovered  on  the  pleurae  and  peri- 
cardium. The  heart-substance  is  stained  as  are  the 
voluntary  muscles,  and,  like  them,  it  is  extremely  soft 
and  tears  easily.  The  blood  in  the  heart-cavities 
and  throughout  the  body  is  of  a  dark  tarry  colour, 
and  is  either  fluid  or  only  imperfectly  coagulated* 
The  lungs  are  very  congested  and  lacerable.  The 
peritoneum  may  present  petechial  spots,  and  the 
liver,  spleen,  and  other  viscera  are  all  darkly  congested 
and  very  friable. 


Pyaemia  is  a  constitutional  disease  due  to  absorp- 
tion of  a  septic  poison  from  injured  tissues,  and  is 
characterized  by  the  development  of  numerous  secon- 
dary metastatic  inflammations. 

In  pyaemia,  as  in  septicaemia,  it  is  probable  that  a 
definite  form  of  organism  produces  the  poisonous  or 
septic  matter,  the  absorption  of  which  into  the  system 
gives  rise  to  the  general  or  constitutional  symptoms^ 
of  the  disease.  In  both  pyaemia  and  septicaemia 
alike  the  wound  which  is  the  seat  of  inoculation 
is  generally  of  recent  origin,  and  wounds  which  are 
granulating  are  rarely  infected. 

The  earliest  symptom  of  pyaemia  is  a  rigor,  but, 
whereas  in  septicaemia  the  rigor  is  never  repeated, 
pyaemia  is  characterized  by  frequent  rigors.  The 
length  of  time  that  pyaemia  takes  to  run  its  course 
varies  greatly  in  different  cases.  In  some,  the 
patient  dies  in  three  or  four  days ;  in  others,  not 
for  weeks  or  for  months.  Even  the  most  rapidly 
fatal  cases  survive  longer  than  do  those  of  septicaemia. 
The  most  frequent  complications  are  broncho-pneu- 
monia and  pleurisy,  pericarditis  and  endocarditis, 
abscesses  scattered  throughout  the  body,  painful 
swellings  and  suppurations  of  joints,  peritonitis,  and 
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thrombosis  of  the  veins  in  the  neighbourhood  of  the 
seat  of  inoculation. 

On  post-mortem  examination,  the  muscles  may 
be  found  more  or  less  stained  as  in  cases  of  septicemia. 
The  lesions  most  commonly  found-  comprise  the  fol- 
lowing : — On  opening  the  thorax,  the  pleurw  contain 
considerable  quantities  of  dark,  dirty-brown,  foul, 
blood-stained  fluid,  often  mixed  with  quantities  of 
pus  and  shreds  of  fibrin.  Similar  iluid  distends  the 
pericardium,  and  the  surface  of  the  latter  membrane 
is  rough  and  shaggy  with  recent  lymph. 

On  removing  and  washing  the  lungs,  small  raised 
patches,  varying  in  size  from  a  pea  to  a  walnut — 
and  seldom  larger — may  be  seen  close  beneath  the 
pleura]  surface.  The  smaUest  of  these  are  dark  in 
colour,  the  largest  opaque  white.  It  the  former 
are  incised,  they  are  found  to  consist  of  very  darkly 
congested  patches  of  lung-tissue,  into  which  a  small 
amount  of  blond  has  been  extravasated.  If  one  a 
little  bigger  is  chosen  for  incision,  it  will  be  seen  that 
in  the  centre  of  the  darkly  congested  area  there  is 
a  drop  or  two  of  pus,  whilst  all  the  swellings  larger 
than  a  hazel-nut  are  nothing  more  than  abscesses. 
On  making  sections  of  the  lung,  patches  of  broncho- 


pneumonia will  usually  he  found,  and  there  may  be 
pus  in  the  smdler  tubes.     So  abscesses,  however,  are 
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usually  found  deep  in  the  lung  itself ;  they  are  con- 
fined to  the  pleural  surface. 

A  microscopical  examination  shows  yet  more,  for 
the  vessels  in  the  thrombosed  area  are  found  to  contain 
numerous  micrococci,  which  in  some  of  the  smaller 
capillaries  are  in  such  numbers  that  they  alone  are 
suificient  to  arrest  the  passage  of  blood  (see  Fig.  5). 

On  opening  the  heart,  endocardial  inflammation  or 
small  abscesses  in  the  heart-muscle  may  be  found.  The 
peritoneum  may  contain  fluid  similar  to  that  met  with 
in  the  pleurss  and  pericardium,  but  its  occurrence  is 
not  nearly  so  frequent  as  in  the  latter  situations.  The 
spleen  is  large,  soft,  and  friable ;  the  liver  is  in  a 
similar  state.  Either  viscus,  as  well  as  the  kidneys, 
may  contain  abscesses.  If  one  of  the  joints  which 
has  been  swollen  and  painful  is  laid  open,  it  is  found 
to  be  distended  with  thin  oily  pus.  Frequently  the 
cartilages  and  synovial  membrane  look  quite  healthy 
and  shiny ;  in  other  and  rarer  cases  they  are  ulcerated,, 
and  the  bone  is  exposed.  Abscesses  may  be  found  in 
different  parts  of  the  body,  being  specially  common  in 
the  parotid  regions.  Wherever  pus  occurs  it  contains 
micrococci. 

An  examination  of  the  wound  will  generally  reveal 
the  presence  of  retained  pus,  which  is  often  foul.  The 
veins  in  the  neighbourhood  are  sometimes  filled  with 
clot,  and  thrombosis  may  extend  for  a  considerable 
distance.  The  clot  is  always  ill-formed,  friable,  and 
disintegrating.  Frequently,  in  parts  which  are  the 
most  broken  down,  either  semi-purulent  fluid  or  true 
pus  may  be  found.  The  vein-wall  may  be  roughened 
or  ulcerated. 

BZV&AirATZOw  or  TKa  sacoxn 


Such  are,  briefly,  the  post-mortem  appearances  of  a 
case  of  pyaemia.  Some  of  them — e.g, ,  the  inflammation 
of  the  serous  and  synovial  surfaces — may  be  explained 
by  the  poisoned  condition  of  the  blood,  but  it  is 
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evident  that  the  abscesses  in  the  different  viscera 
require  further  explanation.  The  first  thing  to 
notice  about  them  is  their  locality.  They  are  far 
more  frequently  met  with  in  the  lungs  than  in  other 
viscera,  and,  wherever  they  occur,  are  situated  at  the 
periphery  of  organs  and  in  the  neighbourhood  of  the 
smallest  capillaries.  This  at  once  suggests  an  embolic 
origin,  and  the  source  of  embolism  is  readily  found 
in  the  thrombosed  veins.  If  an  embolus  derived  from 
one  of  the  valves  of  the  heart,  or  from  a  healthy  clot, 
and  consisting  simply  of  a  piece  of  fibrin,  be  lodged 
in  the  terminal  branches  of  any  visceral  artery,  it 
will  cause  a  complete  stoppage  of  the  blood-stream, 
with  secondary  congestion,  but  in  no  case  will 
suppuration  ensue.  The  abscesses  of  pyaemia  cannot, 
then,  be  accounted  for  by  the  lodgment  of  simple 
emboli.  Ko;  the  condition  of  the  dot  in  the  veins 
furnishes  the  necessary  clue.  The  wound  has  been 
the  seat  of  certain  septic  changes  due  to  the  presence 
of  micro-organisms,  and  septic  matter  has  been  formed 
in  it.  Similar  changes  have  occurred  in  the  veins 
and  their  contents.  The  clot  is  not  a  simple  throm- 
bus; it  is  a  poisoned  one,  and  contains  micrococci, 
and  because  it  is  so  poisoned  therefore  it  disintegrates. 
The  abscesses  now  are  easily  explained.  The  clot  in 
the  vein  breaks  up,  and  minute  portions  of  it,  being 
washed  away,  are  carried  by  the  venous  blood  to  the 
right  side  of  the  heart,  and  are  thence  propelled  into 
the  pulmonary  circulation.  In  the  smallest  capillaries 
these  emboli  lodge,  and  in  the  vessels  and  the  neigh- 
bouring lung-tissue  the  micrococci  excite  exactly  the  , , 
£ame  septic  changes  as  were  occurring  in  the  wound 
from  which  they  have  been  directly  derived.  The 
emboli  are  not  simple ;  they  are  infective. 

The  abscesses  in  the  other  viscera  are  similarly  ac- 
counted for.  Either  some  of  the  particles  of  clot  from 
the  original  seat  of  thrombosis  are  not  detained  iu 
the  lung-capillaries,  and,  reaching  the  left  side  of  the 
heart,  enter  the  systemic  circulation,  or,  as  is  much 
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more  probable,  fresh  emboli  are  derived  from  dis- 
integrating clots  farmed  in  the  pulmonary  veins 
around  the  scattered  abscesses.  The  embolic  nature 
of  the  abscesses  in  question  is  further  exemplified  by 
noting  that,  in  cases  of  pysemia  following  injuries  or 
operations  about  the  rectum,  the  abscesses  are  most 
frequent  in  the  liver,  and  not  in  the  lungs — a  fact 
which  is  readily  explained  when  it  is  remembered  that 
much  of  the  rectal  blood  enters  the  portal  and  not  the 
systemic  system  of  veins. 

It  will  thus  be  seen  that,  in  pyaemia,  there  is  not 
only  septic  fluid  absorbed  from  the  wound,  but  solid 
particles  of  poisoned  clot  are  scattered  by  means  of 
the  circulation,  and  it  is  these  solid  particles  which 
give  rise  to  the  metastatic  suppurations  which  are 
typical  of  the  pyeemic  state. 

It  has  seemed  better  to  deal  with  septicaemia  and 
pyaemia  as  though  they  were  always  separate  and 
distinct  diseases,  but  it  would  be  erroneous  to  suppose 
that  such  is  the  case.  "No  doubt  t3^ical  instances  of 
the  one  differ  both  clinically  and  anatomically  from 
those  of  the  other,  but  frequently  no  hard-and-fast 
line  can  be  drawn.  Thus,  in  typical  septicemia  there 
is  but  one  rigor,  and  death  ensues  very  rapidly ;  but 
in  other  cases  tnere  are  several  rigors,  and  the  patient 
may  live  a  week  or  ten  days,  yet  a  post-mortem 
examination  shows  the  lesions  of  septicaemia  alone, 
and  none  of  the  multiple  abscesses  of  pyaemia.  Again, 
a  case  which,  at  first,  at  any  rate,  looks  like  one  of 
septicsemia  may,  after  death,  exhibit  numerous  dis- 
seminated suppurations.  It  is  on  account  of  such 
cases  as  these  that  many  authors  express  the  belief 
that  the  diseases  are  really  one  and  the  same,  and 
that  the  disintegration  of  septic  thi'ombi  is  to  be 
considered  as  a  chance  occurrence  in  the  course  of  a 
case  which  would  otherwise  be  one  of  simple  sep- 
ticaemia. 

Other  writers  believe  that,  in  mixed  cases,  there 
are  two  separate  poisons  formed  in  the  wound,  and 
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that  eaxsh  produces  its  own  effects.  The  question  is 
one  of  much  difficulty,  and  is  not  yet  finally  settled, 
but  it  does  not  seem  advisable  to  pursue  inquiry 
further  in  the  present  work. 

The  conditions  of  wounds  and  of  patients  which  pre- 
dispose  to  the  development  of  the  diseases  in  question 
are  identical.  Overcrowding,  insufficiency  of  fresh 
air  and  good  food,  the  presence  of  large  numbers  of 
suppurating  wounds  in  the  same  room  or  building,  ar& 
the  most  important.  Wounds  of  veins  or  of  bones 
are  more  frequently  followed  by  both  pyaemia  and 
septicaemia  than  injuries  of  other  parts  of  the  body, 
whilst  the  retention  of  decomposing  pus  and  other 
inflammatory  products  is  always  a  fertile  source  of 
such  affections. 
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CHAPTER    IX. 

Ba-VSIFSXiAS. 

Erysipelas  is  essentially  a  spreading  inflammation. 
It  most  usually  attacks  the  skin,  but  may  also  occur 
on  mucous,  serous,  and  synovial  surfaces.  It  is 
probable  that  it  always  commences  in  a  woiuid,  for 
cases  of  so-called  idiopathic  erysipelas  affect  almost 
invariably  some  exposed  part  of  the  body,  such  as 
the  face,  where  small  abrasions  are  common.  The 
disease  is  the  result  of  a  local  infection,  but,  although 
the  chief  apparent  effect  of  the  inoculation  is  also 
local,  there  is  always  at  the  same  time  a  more  or  less 
severe  constitutional  disturbance.  It  will  be  con- 
venient to  describe  erysipelas  as  occurring  on  cuta- 
neous surfaces,  for  here  it  is  at  once  most  frequently 
met  with,  and  is  seen  in  its  most  typical  forms. 

Three  varieties  of  the  disease  are  described  : — 

CntaBeous  erysipelas. 

Cellulo-cntaneons  or  phlegmonous  erysi- 
pelas. 

Cellulitis. 

In  each  of  these  the  first  symptom  is  a  rigor,  with 
rise  of  temperature,  followed  by  sweating.  Any 
existing  wound  assumes  an  unhealthy  aspect,  healing 
processes  cease,  granulations  wither,  and  secretion 
of  pus  diminishes.  Very  soon  the  edges  of  the  wound 
swell,  and  the  skin  becomes  bright  red.  The  swelling 
and  redness  extend  together,  so  that  the  Umits  of  a 
cutaneous   erysipelas  while  it  is  spreading  are 
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sharply  defined  by  a  raised,  well-marked  border.  The 
hypersemia  is  followed  by  exudation  of  fluid,  which 
collects  beneath  the  epidermis  to  form  vesicles,  or  else, 
accumulating  in  larger  quantities,  results  in  the  pro- 
duction of  bulla\  The  exudation  is  not  limited  to 
the  skin,  but  extends  also  to  the  subcutaneous  tissue, 
and  when  the  latter  is  loose,  as  in  the  eyelids  and 
scrotum,  the  effused  fluid  may  cause  much  swelling. 
Very  shortly  after  the  first  symptoms  of  erysipelas, 
the  lymphatic  glands  in  the  neighbourhood  become 
inflamed  and  swollen,  and  soon  afterwards,  the  lym- 
phatics between  them  and  the  wound  are  marked  out 
as  tender  and  red  lines.  As  the  erysipelas  spreads  at 
the  edges,  it  fades  in  the  centre,  and,  when  it  ceases 
to  spread,  the  raised,  defined  margin  is  lost,  and  the 
redness  fades  gradually  into  the  surrounding  tissues. 
It  is  not  usual  for  cutaneous  erysipelas  to  terminate 
in  suppuration,  but  this  may  occur.  After  the  red- 
ness begins  to  fade,  the  epidermis  of  the  affected  area 
quickly  desquamates.  The  symptoms  of  fever  are 
always  well  marked,  but  the  amount  of  constitutional 
disturbance  depends  greatly  on  the  condition  of  the 
patient's  health. 

In  phlegmonous  erysipelas  the  inflammation 
is  not  confined  to  the  true  skin,  but  extends  more 
deeply,  and  involves  the  subcutaneous  tissues.  The 
redness  of  the  skin  is  not  so  bright  as  in  the 
cutaneous  form,  but  the  swelling  is  greater.  The 
exudation  contains  much  more  of  the  fibrin-form- 
ing elements  of  the  blood,  and  as  a  consequence 
causes  great  induration  and  brawny  thickening ; 
the  inflailimation  is  always  very  acute,  and  exudation 
most  rapid.  On  account  of  the  rapidity  with  which 
exudation  takes  place,  the  inflamed  parts  soon  become 
very  tense  and  shiny,  their  vessels  are  compressed, 
and  they  "slough"  from  interference  with  their 
nutrition.  Almost  all  cases  of  phlegmonous  erysipelas 
result  in  suppuration,  and,  after  a  time,  the  brawny 
thickening  gives  place  to  a  softer  and  boggy  feel, 
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which  indicates  the  liquefaction  of  both  inflamed 
tissues  and  inflammatory  products  alike.  At  this 
stage  the  epidermis  frequently  peels,  and,  especially 
when  no  treatment  is  adopted,  large  areas  of  skin  die, 
together  with  portions  of  the  subjacent  areolar  tissue. 
If  the  erysipelas  now  subsides,  the  dead  tissue  will 
be  cast  off  as  a  slough,  and  an  ulcerating  surface  will 
be  exposed.  In  bad  cases  the  sloughing  process 
involves  tendons,  muscles,  and  vessels,  and  may  leave 
a  limb  which  is  permanently  damaged,  or  useless. 
Constitutional  symptoms  are  much  more  marked  in 
phlegmonous  than  in  cutaneous  erysipelas.  The  tem- 
perature frequently  rises  to  105°,  or  higher,  and 
delirium  is  common.  One  of  the  most  frequent  com- 
plications is  bronchitis  with  congestion  of  the  lungs, 
or  broncho-pneumonia. 

Cellvilitis  differs  but  little  from  phlegmonous  ery- 
sipelas. In  it,  however,  the  stress  of  the  inflammation 
falls  primarily  on  the  cellular  tissue,  and  only 
secondarily  on  the  skin.  As  a  result  of  this,  redness 
is  not  so  marked,  and  is  usually  preceded  by  swell- 
ing. Inflammation  of  the  lymphatic  vessels  and  glands 
is  common,  and  suppuration  and  sloughing  occur  as 
in  the  cellulo-cutaneous  form. 

If  a  patient  dies  of  any  of  the  varieties  of  ery- 
sipelas, a  post-mortem  examination  frequently  reveals 
but  little.  The  most  common  morbid  condition  is 
great  congestion  and  oedema  of  the  lungs,  often  com- 
bined with  broncho-pneumonia  and  pus  in  the  smaller 
tubes.  Occasionally  pleuritic  effusion  is  found,  and, 
when  the  head  has  been  the  seat  of  the  inflammation, 
there  may  be  diffuse  meningitis.  The  abdominal 
viscera  may  be  congested,  and  the  blood  more  fluid 
than  natural. 

Causes    of   erysipelas. — It    is  probable  that 
extreme  plethora  predisposes  to  erysipelas,  and  there 
can  be  little  doubt  that  some  individuals  are,  without . 
apparent  cause,  specially  prone  to  be  attacked.     The 
disease  appears  to  be  induced  by  chronic  nephritis 
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rather  than  by  affections  of  the  other  viscera,  and  in 
those  fatal  cases  which  I  have  examined  after  death  I 
have  almost  always  found  catarrhal  or  interstitial  in- 
flammation of  the  kidneys.  The  accumulation  of 
large  numbers  of  suppurating  wounds  in  a  buildings 
and  exposure  to  bad  smells  or  to  draughts  of  cold  air, 
act  as  exciting  causes,  whilst  the  retention  of  inflam- 
matory products  in  a  wound  is  always  fraught  with 
danger  of  erysipelas. 

Recent  experiments  have  made  it  almost  certain 
that  micro-organisms  play  a  most  important  part  in 
the  causation  of  this  disease,  and  the  undoubted 
influence  of  such  causes  as  have  just  been  mentioned 
in  no  way  tends  to  disprove  the  influence  of  organisms, 
for  it  is  probable  that  the  latter  are  only  capable  of 
causing  trouble  when  under  circumstances  that  are 
favourable  for  their  growth  and  development. 

It  has  been  shown  that  in  erysipelas  the  lymphatics 
of  the  skin  are  filled  with  micrococci,  and  the  disease 
has  been  readily  transmitted  to  other  animals  by 
inoculation  either  of  fluid  containing  these  organisms, 
or  else  of  the  micrococci  themselves  after  many  culti- 
vations carried  on  in  indifferent  media.  These  experi- 
ments have  been  made  on  man  as  well  as  on  animals, 
and  in  almost  every  case  typical  erysipelas  followed 
inoculation.  From  the  rapid  extension  of  the  micro- 
cocci along  the  lymphatics,  erysipelas  has  been  called 
"  infective  capillary  lymphangitis." 
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TSTAXrVS. 

Tetanus  is  a  disease  which  usually  follows  an  injury, 
and  is  characterized  by  tonic  and  clonic  spasms  of 
various  muscles. 

The  injuries  which  are  most  frequently  followed  by 
tetanus  are  lacerated  wounds  of  the  hands  and  feet, 
but  it  may  well  be  doubted  whether  this  frequency  is 
out  of  proportion  to  the  exposure,  and  consequent 
liability,  of  such  parts  to  sustain  hurts.  Tetanus 
rarely  occurs  within  the  first  twenty-four  hours  after 
injury,  and  its  onset  may  be  postponed  for  several 
weeks.  The  wound  very  frequently  is,  or  has  been, 
in  a  sloughy  and  unhealthy  state,  but  occasionally  it  is 
already  healed  when  the  symptoms  appear. 

The  first  complaint  is  generally  that  the  neck  feels 
stiff,  as  if  from  exposure  to  cold,  and  the  movements 
of  the  jaws  are  soon  impaired.  After  a  time, 
swallowing  causes  spasm  of  the  muscles  of  degluti- 
tion, and  the  jaws  become  clenched.  Tonic  spasm  of 
other  muscles  ensues,  and  the  abdominal  walls  conse- 
quently become  hard  and  resistant.  In  many  cases  the 
muscles  of  the  back  are  in  a  condition  of  tonic  spasm, 
and  the  patient  is  bent  backward  into  a  position  of  opi- 
sthotonos. In  addition  to  the  tonic  contractions,  the 
patient  is  liable  to  be  seized  with  sudden  and  violent 
clonic  spasms,  which  affect  the  whole  muscular  system, 
and  in  the  case  of  the  diaphragm  give  rise  to  severe 
^'  girdle  "  pains.  Constipation  is  common,  and  retention 
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of  urine  may  occur.  The  mind  remains  clear  through- 
out. The  act  of  deglutition  becomes  impossible  after  a 
time,  and  any  attempt  to  swallow  excites  spasm.  Death 
may  result  from  exhaustion,  but  is  more  frequently 
due  to  spasmodic  closure  of  the  glottis  or  to  prolonged 
spasm  of  the  muscles  of  respiration.  The  temperature 
frequently  presents  no  material  change,  but  occasionally 
it  rises  as  high  as  107°  or  108°,  and  in  such  cases  not 
infrequently  continues  to  ascend  after  death. 

Post-mortem  examination  rarely  reveals  any  ab- 
normal conditions.  The  viscera  are  usually  quite 
healthy,  but  some  of  the  muscles  may  be  found  to 
have  been  torn  by  the  violence  of  their  own  con- 
tractions. The  bi*ain  and  spinal  cord  are  quite  normal 
to  the  naked  eye,  and,  although  inflammation  of 
nerves  in  the  neighbourhood  of  the  wound  has  been 
described,  it  is  certainly  so  rarely  seen  that  it& 
occurrence  must  be  regarded  as  problematical,  and  its. 
importance  more  than  doubtful. 

Causes  of  tetanus* — There  are  two  chief  theories, 
as  to  the  pathology  of  tetanus.  One  is  that  it  results 
from  some  abnormal  condition  of  the  peripheral  nerves 
at  the  seat  of  injury,  which  either  directly  extends 
to  the  spinal  cord,  or  else  reflexly  excites  general 
spasm.  The  other  theory  attributes  the  symptoms  to 
the  formation  in  the  wound  of  some  toxic  material^ 
which,  being  absorbed,  acts  directly  upon  the  nervous 
system. 

In  support  of  the  former  theory  it  is  stated — 

That  wounds  of  nerves  may  be  found  in  cases  of 
tetanus. 

That  inflammation  of  nerve  trunks  or  branches  is 
occasionally  seen. 

That  section  of  nerves  leading  from  the  seat  of 
injury  has  promoted  cure  in  some  instances. 

That  lesions  of  the  spinal  cord  have  been  dis- 
covered  on  microscopical  examination. 

Against  these  it  may  be  urged — first,  that  in. 
wounds  of  nerve-trunks,  and  in  operations  of  suture 
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and  of  stretching  of  the  same,  tetanus  is  almost  never 
seen,  whilst  the  argument  that  the  disease  is  due  to 
division  of  small  filaments  is  absurd,  for  some 
filaments  are  necessarily  divided  in  every  wound,  and 
therefore  the  demonstration  of  a  wounded  twig  in  a 
case  of  tetanus  can  have  no  importance. 

Second,  in  the  vast  majority  of  cases,  inflammation 
of  nerve-trunks  is  certainly  not  present,  and  not 
more  than  half  a  dozen  instances  have  been  credibly 
described  at  any  time.  On  the  other  hand,  the 
symptoms  of  neuritis  are  never  present  in  cases  of 
tetaniis,  and  no  case  of  genuine  neuritis  has  ever  been 
known  to  give  rise  to  this  disease. 

Third,  in  only  ten  cases  has  recovery  followed  on 
the  operation  of  nerve  section.  In  most  of  these  the 
patients  were  treated  vigorously  with  many  and  vari- 
ous drugs  of  known  effect  in  tetaniis,  and  usually  the 
spasms  did  not  pass  away  till  several  days  after  the 
operation. 

Fourth,  the  lesions  described  in  the  spinal  cord 
are  equally  compatible  with  the  theory  of  a  toxic 
agent  acting  on  the  spinal  medulla,  and  the  lesions 
themselves  are  such  as  to  make  it  doubtful  whether 
they  were  not  the  result  rather  of  post-mortem  than 
of  pathological  change.  These  lesions,  which  include 
destruction  of  ganglion-cells  and  the  formation  of 
distinct  cavities  in  the  nervous  tissue,  could  not  have 
occurred  without  inducing  a  paralysis  which  would 
have  been  more  or  less  peimanent  had  the  patient 
recovered.  It  is,  however,  a  clinical  fact  that  paralysis 
never  follows  tetanus,  and  the  importance  of  the 
lesions  alluded  to  appears  more  than  doubtful.  In 
by  far  the  larger  number  of  cases,  moreover,  the  cord 
is  perfectly  healthy — a  fact  which  I  have  had  frequent 
opportunities  of  observing. 

Theoretically,  also,  the  idea  of  peripheral  irritation 
causing  the  spasms  is  most  difficult  to  accept.  For, 
even  supposing  that  a  cause  of  peripheral  irritation 
were   demonstrated,   the    movements    which    would 
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reflexly  result  would  be  first  noticed  in  the  injured 
limb,  whereas  it  is  the  muscles  of  the  neck  and  jaws 
which  are  the  first  implicated. 

Again,  if  the  cause  were  a  peripheral  one,  the  division 
of  the  nerves  would  provide  a  certain  cure,  whereas 
not  only  is  this  not  the  case,  but  even  amputation 
usually  gives  no  better  result.  It  is  idle  to  say  that, 
the  spasms  having  been  once  started,  the  removal  of 
the  exciting  cause  fails  to  effect  a  cure  because  the 
removal  comes  too  late.  Such  a  theory  has  no  sound 
physiological  basis. 

The  following  are  the  chief  arguments  in  favour  of 
the  toxic  origin  of  tetanus : — 

First,  the  occasional,  but  undoubted,  idiopathic 
origin  of  some  cases  shows  that  local  injuries  are  not 
essential  for  its  production. 

Second,  the  extreme  prevalence  of  tetanus  in 
certain  localities  would  lead  to  the  conclusion  that  it 
is  independent  of  the  injury  of  any  special  tissue,  and 
would  place  it  partly  on  a  level  with  other  endemic 
diseases  which  are  certainly  constitutional,  such  as 
malarial  fevers,  &c. 

Third,  the  fact  that  coloured  races  are  more 
susceptible  to  the  disease  than  are  Europeans  renders 
it  probable  that  the  former  afford  a  better  soil  for  the 
germination  or  action  of  the  toxic  agent. 

Fourth,  the  occasional  occurrence  of  epidemics  of 
tetanus  in  certain  hospitals  or  localities  establishes  a 
similarity  between  it  and  the  various  fevers  which 
follow  wounds. 

Fifth,  there  is  a  great  similarity  between  tetanus  on 
the  one  hand  and  hydrophobia  and  strychnia  poison- 
ing on  the  other. 

Sixth,  although  inoculation  of  the  blood  of  in- 
fected animals  has  failed  to  produce  the  disease,  it  is 
now  claimed  that  it  has  been  produced  by  inoculating 
material  from  the  wound  of  a  patient  suffering  from 
tetanus. 
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The  term  gangrene  is  equivalent  to  death,  but  is 
generally  applied  to  death  of  large  portions  of  the 
body,  and  not  to  that  of  small  pieces  of  skin  or  cellular 
tissue.  The  death  of  these  is  spoken  of  as  taking  place 
by  the  process  of  "  sloughing,"  and  the  dead  portions 
of  tissue  are  called  "  sloughs."  In  ulcers,  as  already 
described,  death  is  "  molecular,"  and  the  dead  particles 
are  too  small  to  be  recognizable  by  the  naked  eye. 
Gangrene  is  most  usually  due  to  interference  with  the 
circulation.  If  the  supply  of  arterial  blood  be  alone 
arrested,  the  tissues  will  not  only  die,  but,  being  de- 
prived of  all  fluid,  will  rapidly  shrivel  and  dry  up.  In 
consequence  of  this,  gangrene  resulting  from  arterial 
obstruction  is  usually  classified  under  the  head  of 
dry  gangrene. 

If  the  venous  or  capillary  circulation  is  also  interfered 
with,  the  dead  parts  will  retain  fluid  in  varying  amount, 
and,  remaining  moist  and  succulent,  are  said  to  be  in 
a  condition  of  moist  gangrene. 

In  other  cases  the  death  of  the  parts  is  the  result  of 
the  action  of  some  poisonous,  and  usually  septic, 
matter  introduced  from  without,  and  hence  gangrene 
from  this  cause  is  classified  under  the  head  of  septic 


In  addition  to  these  causes  gangrene  may  result  from 
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the  action  of  some  chemical  agent  such  as  strong  nitrie 
or  sulphuric  acid  or  caustic  alkali. 


Dry  gangrene  is  caused,  as  we  have  already  said,  by^ 
stoppage  of  the  supply  of  arterial  blood ;  it  may  be 
induced  in  various  ways.  In  perfectly  healthy  people 
with  healthy  vessels  it  may  be  caused  by  any  injury 
to  the  main  arterial  trunks,  e.g,,  subcutaneous; 
laceration,  pressure  by  a  fragment  of  a  fractured  bone,, 
the  application  of  a  ligature,  <kc.,  as  well  as  by  the  lodg- 
ment of  an  embolus  in  some  vessel  too  small  to  admit- 
of  its  transit.  In  a  very  large  number  of  patients  who 
meet  with  such  accidents  the  collateral  circulation  i& 
quite  sufficient  to  supply  the  peripheral  parts  with 
blood,  but  in  others  this  is  not  so,  and  gangrene  results. 
In  such  cases  the  patient  usually  sufters  at  first  from 
severe  pain  of  a  burning  character,  pulsation  ceases  in 
the  vessels  below  the  seat  of  obstruction,  and  the  limb 
becomes  anaesthetic,  cold,  and  pale.  The  onset  of  the 
symptoms  is  sudden,  the  pulsation  in  the  occluded 
vessel  can  he  felt  to  stop  at  the  point  of  obstruction,, 
and  in  this  situation  there  is  frequently  some  tender- 
ness. In  most  cases  the  extent  of  the  gangrene  de- 
clares itself  within  forty-eight  hours,  and  after  this 
time  it  ceases  to  spread.  If,  however,  the  other  vessels, 
of  the  limb  are  diseased,  the  gangrene  is  not  so  rapidly 
defined. 

As  the  limb  dies,  the  colour  changes  from  a  dead- 
white  to  a  bluish  tinge,  and  then,  if  left  long  enough  ^ 
gradually  assumes  a  dull-red,  greenish,  or  blackish  hue. 
The  skin  shrinks  into  folds,  and  the  epidermis  becomes, 
dry  and  homy.  Finally,  the  gangrenous  part  is  com- 
pletely mummified,  and  in  this  state  may  easily  be  pre- 
served for  many  years  after  removal  from  the  body. 
Such  complete  mummification  is  rare,  and  more  usually- 
certain  parts  of  the  dead  limb  are  succulent  and  de- 
composing. 
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The  dryness  and  blackness  of  the  gangrenous  part  are 
most  marked  at  the  periphery,  and  where  the  dead  skin 
joins  the  living  the  former  is  of  a  dull-red  colour,  and 
comparatively  moist.     If  the  gangrenous  part  be  left 
in  contact  with  the  living  tissues,  the  latter  soon  show 
evidence  of  inflammation.    A  bright  red  line  appears  at 
the  junction  of  the  living  with  the  dead ;  exudation 
of  inflammatory  products  proceeds  with  rapidity,  pus 
is  formed,  and  ulceration  commences.     In  this  way 
the  dead  parts  are  separated  from  the  living  by  what 
is  commonly  called  the  ^'line  of  demarcation." 
This  line,  as  will  be  seen,  is  the  result  of  a  process  of 
ulceration  by  which  those  living  tissues  which  are  in 
contact  with  the  dead  parts  are  destroyed,  and  so 
separated  from  the  latter.     The  ulcerative  process^ 
once  it  has  begun,  progresses  so  long  as  the  dead  part 
lies  in  contact  with,  and  so  produces  irritation  of,  the 
living.     In  this  way  a  gangrenous  portion  of  a  limb- 
may  be  completely  separated  and  cast  off,  though 
such  a  result  will   necessarily  occupy  much  time  if 
there  is  any  bone  involved.     After  separation  has  been 
completed,  the  granulating  surface  which  is  left  will 
heal  like  any  other  ulcer. 

Senile  gangrene  is  a  variety  of  dry  gangrene 
dependent  upon  disease  of  the  peripheral  arteries.  In 
old  people  the  vessels  are  frequently  the  seat  of 
atheroma,  or  of  primary  calcareous  degeneration.  As- 
a  result  of  either  of  these  morbid  conditions,  thp  arterial 
walls  become  very  tough,  rigid,  and  inelastic,  and  in 
proportion  as  they  become  so  altered  they  are  incapa- 
citated for  the  proper  performance  of  their  functions 
as  carriers  of  blood.  The  peripheral  parts  are  con- 
sequently not  properly  nourished,  and  in  some  cases- 
the  deficiency  in  the  blood-stream  is  aggravated  by 
the  clotting  of  the  blood  on  the  roughened  vessel-wall,.' 
and  the  occlusion  of  the  artery  by  thrombosis.  These 
changes  are  most  commonly  met  with  in  the  arteries- 
of  the  lower  extremity,  and  thus  senile  gangrene^ 
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occurs  most  frequently  in  the  foot  and  leg.  In  many 
patients  with  senile  gangrene,  the  heart  also  is  fatty 
and  the  general  health  feeble. 

The  limb  of  a  person  whose  vessels  are  thus  diseased 
is  usually  cold,  and  is  liable  to  become  readily  numbed 
from  exposure,  or  if  subjected  to  compression  of  any 
kind;  the  arteries  themselves  may  be  felt  as  hard, 
rigid,  and  tortuous  cords.  If  a  toe  of  this  ill-nourished 
limb  be  in  any  way  injured,  the  slightest  inflammation 
may  produce  an  extensive  stasis  of  the  feeble  blood- 
stream, and  may  thus  completely  deprive  the  parts  of 
blood.  Gangrene  of  the  injured  toe  will  now  ensue, 
and  the  tissue  in  contact  with  it  becomes  in  its  turn 
the  seat  of  inflammation,  which  again  induces  stasis 
and  gangrene.  The  fact  is  that  the  vitality  of  the 
tissues  is  so  low  that  they  are  unable  to  withstand  the 
slightest  interference  with  their  nutrition,  and  the 
gangrene,  having  once  started,  will  continue  to  extend 
till  its  progress  is  arrested  by  meeting  with  some  tissue 
in  which  inflammation  may  progress  to  ulceration,  and 
to  sepai-ation  of  the  living  from  the  dead  part  by 
the  formation  of  a  "  line  of  demarcation." 

In  some  cases  the  gangrene  is  of  the  dry  vaiiety 
throughout,  but  most  frequently  the  inflammation 
which  precedes  it  in  its  course  up  the  limb  results 
in  the  exudation  of  a  certain  amount  of  fluid,  and 
until  this  has  been  dried  off  the  dead  tissues  remain 
moist.  The  gangrenous  part  is  thus  always  most  dry 
at  its  periphery,  where  it  has  been  longest  dead. 

In  many  cases,  after  a  line  of  demarcation  has 
commenced  to  form,  gangrene  again  begins  to  extend, 
an  event  which  means  that  the  parts  reached  by  the 
gangrene  are  not  sufficiently  well  nourished  to  with- 
stand the  call  made  upon  their  vital  resources  by  the 
inflammatory  process.  Considering,  therefore,  that 
the  parts  about  any  line  of  demarcation  are,  so  to  say, 
only  just  alive,  it  is  at  once  evident  that  any  additional 
injury  inflicted  upon  them,  such  as  the  cutting  of  a 
flap  for  an  amputation,  will  be  the  cause  of  a  further 
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extension  of  the  gangrene.  The  appearance  of  the 
dead  tissues  and  the  mode  of  formation  of  the  line  of 
demarcation  differ  in  no  material  respect  from  the 
similar  processes  already  deooribed  in  dealing  with 
the  subject  of  gangrene  from  embolism  and  from 
injury. 

Patients  who  are  the  subjects  of  senile  gangrene  are 
usually  in  a  very  feeble  state  of  health,  and  in  many 
cases  the  pain,  want  of  sleep,  and  absorption  of  septic 
products  from  the  decomposing  tissues  cause  a  fatal 
termination  before  the  gangrenous  process  ceases. 
Death  occasionally  results  from  pulmonary  embolism. 

Diabetic  gan^ene. — Persons  who  are  suffering 
from  diabetes  are  liable  to  be  attacked  by  a  form  of 
gangrene  which  resembles  in  many  respects  senile  gan- 
grene, although  the  dead  parts  do  not  shrivel  and  dry 
as  in  the  latter,  but,  on  the  contrary,  are  often  moist 
and  decomposing.  Diabetic  gangrene  is  frequently 
started  by  some  trifling  injury,  and  spreads  slowly  up 
the  affected  limb.  Its  course  is  perhaps  more  rapid 
than  is  that  of  senile  gangrene,  and  it  evinces  very 
little  tendency  to  limit  itself  by  the  formation  of  a 
line  of  demarcation.  The  sole  of  the  foot  is  the 
commonest  place  iiVwhich  diabetic  gangrene  com- 
mences, and  in  some  M|ases  a  "  perforating  ulcer  "  is 
the  beginning  of  the  disease. 

Idiopathic  S3rmmetrical  gangrene  is  the  term 
applied  to  certain  cases  of  diy  gangrene  occuiring 
without  any  evident  cause,  and  usually,  but  not 
always,  affecting  parts  symmetrically  placed. 

The  patients  are  generally  young  adults  or  children. 
The  parts  affected  are  the  fingers  and  toes,  and  more 
rarely  other  portions  which  are  exposed,  such  as  the 
ears  and  the  nose.  Yery  commonly  there  is  a  history 
that,  for  some  time  previous  to  the  appearance  of  the 
gangrene,  the  extremities  have  been  numbed  and 
cold,  with  enfeebled  circulation  and  a  tendency  to 
formation  of  chilblains.  Death  commences  at  the 
extreme  periphery,  and   extends  upwards.     One  or 
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several  digits  may  die,  and  more  rarely  the  gan- 
grene extends  to  the  whole  hand  or  foot.  In  all  cases 
the  dead  parts  are  extremely  dry  and  mummified. 
Prognosis  is  good  as  far  as  life  is  concerned.  The 
•dead  parts  are  separated  in  the  usual  way,  and  sur- 
prisingly good  stumps  are  formed.  The  real  cause  of 
the  gangrene  is  yet  obscure.  It  is  probably  of  neurotic 
origin,  and  in  some  cases  at  least  is  the  result  of 
peripheral  neuritis. 

Gangrene  from  frost-bite. — Parts  which  are 
frozen  for  a  sufficient  length  of  time  do  not  recover 
their  vitality  on  the  removal  of  the  cause.  The 
result  of  exposure  to  extreme  cold  is  a  contraction  of 
the  arteries,  which,  if  excessive  and  long  continued, 
deprives  the  peripheral  structures  of  their  blood- 
supply  to  such  an  extent  that  they  die  and  shrivel  in 
exactly  the  same  way  as  when  a  large  vessel  is  occluded 
by  a  ligature  or  an  embolus.  If  placed  in  a  warmer 
atmosphere,  blood  cannot  return  to  the  frozen  tissues, 
for  the  vessels  as  well  as  their  surroundings  are  gan- 
grenous. In  such  cases  the  dead  part  is  shrivelled 
and  mummified,  and  is  in  a  condition  of  typical  dry 
gangrene. 

In  other  cases,  where  the  deprivation  of  blood  has 
not  lasted  so  long,  it  has  been  noticed  that  if  the  part 
is  suddenly  placed  in  a  warmer  atmosphere,  and  blood 
is  encouraged  to  return  with  great  rapidity  and  in  large 
quantities,  gangrene  will  ensue  with  much  greater 
certainty  than  if  the  frozen  tissues  are  only  slowly 
restored  to  their  natural  temperature.  In  such  cases 
the  gangrene  is  of  the  moist  variety,  and  is  preceded 
by  much  exudation  and  other  signs  of  inflammation. 

It  is  probable  that  the  explanation  of  this  variety 
of  gangrene  from  exposure  to  cold  is  to  be  found  in  the 
behaviour  of  vessels  which  have  been  for  some  time 
deprived  of  their  blood-stream.  It  has  been  shown  in 
the  chapter  on  Inflammation  that  the  result  of  such 
deprivation  is  that,  on  the  re-admission  of  blood,  the 
phenomena  of  inflammation,  with  rapid  exudation, 
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immediately  ensue.  The  peripheral  parts,  already 
almost  dead,  cannot  survive  any  further  interference, 
and  accordingly  die*  The  moisture  of  the  gangrenous 
tissues  is  the  result  of  the  exudation  which  has  imme- 
diately preceded  their  death. 

Gangrene  from  ergotism. — ^A  very  brief  mention 
of  thid  variety  of  dry  gangrene  is  all  that  is  necessary 
in  the  present  work.  The  effect  of  ergot-poisoning 
is  a  contraction  qf  the  small  arterioles,  which,  when 
long  continued,  may  result  in  gangrene  of  the  peri- 
pheral parts.  It  is  very  rarely  met  with  in  this 
country,  where  rye-bread  is  but  little  used  as  an  article 
of  diet. 

MOIST  OAxrossirs. 

In  moist  gangrene,  the  dead  part,  instead  of  drying 
and  becoming  mummified,  remains  moist  and  succu- 
lent. Unlike  dry  gangrene,  the  dead  tissues  quickly 
decompose,  for  moisture  is  a  necessary  factor  in  rapid 
decomposition,  and  is  here  abundantly  supplied. 

Moist  gangrene  occurs  in  its   most  typical  form 

after  ligature  of  the  main  artery  and  vein  of  a  limb, 

and  may  also  result  from  complete  constriction,  or 

from  the  extensive  laceration  and  crushing  of  a  limb 

which  often  result  from  accidents  of  various  kinds. 

Seing  deprived  of  their  arterial  blood,  the  tissues 

perish,  and,  the  venous  blood  being  retained  and  often 

widely  extravasated,  the  dead  parts  do  not  become 

mummified.     The  gangrene  is  limited  to  the  parts 

below  the  seat  of  injury,  the  skin  becomes  blue  or 

livid  in  colour,  and  the  epidermis,  being  raised  in  bullae, 

subsequently  peels,  and  exposes  the  deeper  parts  of 

the  skin.     The  whole  limb  becomes  cold,  pulseless, 

and  swollen,  and,  as  decomposition  advances,  gases 

form  and  give  rise  to  emphysematous  crackling.     The 

deeper  structures  feel  sodden  and  oedematous,  their 

elasticity  is  lost,  and  they  retain  the  imprint  of  a 

finger  for  some  minutes.     The  living  tissues  above 

the  occluded  vessels  quickly  inflame,   ulcerate,  and 
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form  a  line  of  demarcation,  but,  on  account  of  the 
decomposition  and  the  rapidity  with  which  the  gan- 
grene spreads,  the  absorption  of  septic  material  and  a 
fatal  termination  are  much  more  frequent  in  cases  of 
moist  than  of  dry  gangrene. 

Gangrene  from  acute  inflammation.  —  In 
many  cases  of  injury  the  deeper  parts  are  extensively 
torn,  although  but  a  slight  skin-wound  has  been 
inflicted.  The  result  of  this  is  that,  if  acute  inflam- 
mation supervenes,  the  inflammatory  products  are 
retained,  and  by  their  presence  interfere  with  the 
circulation  in  the  injured  limb.  The  more  rapid  the 
inflammatory  exudation,  and  the  more  tense  the 
structures  beneath  which  the  effusion  occurs,  the 
greater  is  the  interference  with  the  circulation,  and 
the  greater  is  the  probability  that  death  of  the 
inflamed  structures  will  ensue.  The  gangrene  in  such 
cases  is  necessarily  of  the  moist  variety,  and,  although 
it  follows  most  frequently  after  injuries  such  as  have 
been  mentioned,  it  may  occur  in  connection  with  acute 
inflammation  and  extreme  tension  excited  by  any 
cause,  e.g.,  in  phlegmonous  erysipelas.  It  is  evident 
that  if  exit  be  given  to  the  pent-up  fluid  by  free 
incisions  the  cause  of  the  gangrene  will  be  removed. 


Septic  gangrene  is  quite  independent  of  injuries  to 
the  main  arteries  or  veins.  It  is  probably  the  result 
of  the  local  absorption  of  some  septic  material  formed 
in  a  wound. 

Acute  spreading  traumatic  gangrene. — This, 
which  is  the  best  known  of  the  varieties  of  septic 
gangrene,  is  especiaUy  distinguished,  from  the  other 
forms  of  gangrene  of  which  we  have  been  speaking,  by 
its  tendency  to  spread.  Supposing  that  a  heavy  cart- 
wheel has  passed  over  a  man's  leg,  and  that  all  the  vessels 
have  been  extensively  lacerated,  if  simple  moist  gan- 
grene results  it  will  certainly  be  limited  to  the  part& 
below  the  seat  of  injury ;  in  spreading  gangrene,  on 
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the  conti-arj^  the  parts  above  are  just  as  likely  to 
suffer  as  those  below. 

The  patients  in  whom  this  form  of  gangrene  occurs 
are  usually  adults,  and  may  be  either  healthy  or  un- 
healthy. The  gangrene  may  follow  any  injury,  but 
is  perhaps  most  commonly  met  with  after  compound 
fi-actures.  It  commences  within  a  day  or  two  of  the 
accident,  and  is  first  noticed,  not  at  the  peripheral 
parts,  as  in  gangrene  due  to  injury  of  vessels,  but  at 
the  edges  of  ti^e  wound.  Here  the  skin  becomes 
dark  red,  and  then  green  or  black.  Tlie  skin  in  the 
neighbourhood  assumes  a  dark-red  hue,  and  the  whole 
limb  rapidly  swells,  and  becomes  extremely  tense  and 
oedematous  from  the  presence  of  exuded  fluid.  Very 
quickly  indeed  the  exudation  is  followed  by  decomposi- 
tion, the  epidermis  peels,  and  the  soft  tissues  beneath 
become  emphysematous  from  the  presence  of  the  gases 
which  result  from  decomposition.  The  gangrene  pro- 
gresses with  such  rapidity  that  within  forty-eight 
hours  from  its  commencement  it  may  have  spread  over 
the  whole  limb  and  extended  to  the  trunk.  Unlike 
other  forms  of  gangrene,  it  knows  no  limits,  and  no 
line  of  demarcation  forms  to  arrest  its  progress. 
Unless  the  affected  limb  be  early  removed  by  amputa- 
tion, death  ensues  with  certainty,  the  patient  sinking 
into  an  asthenic  condition,  and  dying  without  any 
evidence  of  general  septicaemia.  The  temperature 
is  never  raised  to  any  great  extent  in  typical  cases, 
and  may  be  sub-normal. 

Phagedsena  and  hospital  gangrene. — The 
term  phagedsena  is  applied  to  a  very  rapidly  extending 
and  destructive  form  of  ulceration,  which  is  now  most 
commonly  seen  in  connection  with  venereal  sores. 
Hospital  gangrene,  or  "  sloughing  phagedcena,"  is  so 
closely  allied  to  phagedsena  itself  that  the  two  diseases 
fade  into  one  another ;  but,  as  the  alternative  name 
for  hospital  gangrene  suggests,  there  is,  in  addition  to 
i-apidly  extending  ulceration  or  molecular  death,  more 
or  less  sloughing  and  death  of  the  tissues  en  masse. 

G 
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This  form  of  gangrene,  though  formerly  of  'common 
occurrence  in  crowded  hospitals,  is  now  but  rarely 
seen. 

Both  hospital  gangrene  and  phagedaena  occur  inde- 
pendently of  interference  with  the  blood-stream,  and 
are  each  the  result  of  the  action  of  some  specific  poison, 
which  is  either  formed  in,  or  inoculated  upon,  a  wounded 
surface.  Both  forms  of  disease  are  contagious,  but  hos- 
pital gangrene  much  more  so  than  simple  phagedaena. 

A  phagedeenic  ulcer  has  the  following  appearance: — 
The  shape  is  irregular  and  ragged ;  the  base  is  greyish 
and  often  sloughy  ;  the  discharge  is  scanty  and  thin ; 
the  edges  are  sharply  cut,  and  show  no  sign  of  healing ; 
the  skin  immediately  around  is  of  a  dull-red  hue. 
The  ulcer  is  liable  to  extend  indefinitely,  but  does  not 
often  advance  to  the  destruction  of  such  a  large  amount 
of  tissue  as  is  common  in  the  case  of  hospital  gangrene. 
The  specific  poison  which  is  the  cause,  and  the  ulcerated 
surface  which  is  inoculated  with  it,  must  be  destroyed 
before  a  healthy  action  can  be  expected.  Formerly, 
strong  caustics  were  the  only  remedies  employed,  but 
of  late  years  it  has  been  shown  that,  in  the  phagedsemi 
which  affects  venereal  sores,  at  any  rate,  long-continued 
soaking  in  water  produces  all  the  beneficial  efiects  of 
the  caustic  treatment. 

Noma  Tulyse. — This  is  a  form  of  phagedaena  whicii 
affects  the  external  genitals  of  young  children,  and  is 
usually  seen  in  connection  with  dirt  and  ill-health, 
though  frequently  following  measles.  The  appear- 
ance of  the  ulcer  does  not  differ  materially  from  that 
described  above  as  typical  of  phagedaena.  The  general 
health  is  often  seriously  affected,  and  death  not  un- 
commonly results. 

Cancmm  oris* — This  is  a  form  of  ulceration  with 
sloughing  peculiar  to  childhood,  and  is  most  usually 
met  with  before  the  age  of  five.  The  ulceration  com- 
mences in  the  cheek  or  gums,  and  more  rarely  in  the 
sockets  of  the  teeth.  In  bad  cases  large  portions  of 
the  cheek  maybe  completely  destroyed,  and,  the  uloem- 
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tion  extending  to  the  jaws,  necrosis  of  the  bones  and 
destruction  of  the  teeth  ensue.  The  disease  is  very 
frequently  fatal,  and  septic  broncho-pneumonia  may 
complicate  it.  Cancrum  oris  is  probably  the  result  of 
the  action  of  some  poison,  and  the  object  of  treatment 
is  to  destroy  the  contaminated  tissues.  This  is  usually 
done  by  the  aid  of  strong  caustics. 
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CHAPTER  XII. 

BOZXi,  OARBUNOZifi,  AND  KAZiZG- 
NANT  FUSTUZifi. 

BOZXi. 

A  BOIL  is  a  circumscribed  inflammation  of  the  skin 
and  cellular  tissue,  resulting  in  the  death  of  the  more 
central  parts,  and  the  formation  of  a  slough.  This 
sloughing  is  accompanied  by  suppuration  of  the  parts 
immediately  around  the  dead  tissue,  and  the  formation 
of  a  pustule  which,  opening  on  the  surface,  permits, 
the  discharge  of  the  central  slough  or  core. 

Boils  are  the  result  of  some  disordered  state  of  the 
constitution,  and  may  be  induced  either  by  excessive 
feeding  or  by  an  insufficient  amount  of  nourishment. 
Sudden  changes  of  diet  appear  to  be  a  common  cause. 
Boils  are  more  frequent  in  men  than  in  women,  and 
are  most  usually  situated  on  the  posterior  surface  of 
the  body ;  the  back  of  the  neck  and  of  the  shoulders, 
and  the  gluteal  regions,  are  their  most  common  sites. 
Any  local  ii-ritation  may  determine  the  situation  of  a 
boil  in  a  pei-son  whose  general  health  is  in  a  condition 
favourable  for  its  development. 

CABsmrcziS. 

A  carbuncle  is  a  specific  localized  inflammation  of 
the  skin  and  cellular  tissue.  It  is  characterized  by 
considerable  exudation  into  the  inflamed  area^  with 
sloughing  of  the  tissues  involved,  and  formation  of 
numerous  pustules.     The  sloughs  are  separated  from 
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the  surrounding  parts  by  suppui-ation,  and,  when 
loosened  by  this  process,  are  cast  off.  A  carbuncle 
differs  from  a  boil  in  the  following  points: — It  is 
usually  single,  is  much  more  raised  from  the  surface, 
and  of  much  greater  size.  It  frequently  implicates 
the  deep  fascia,  and  discharges  pus  thix)ugh  numerous 
apertures. 

Carbuncle  is  predisposed  to  by  a  condition  either  of 
plethora  or  debility,  and  not  infrequently  complicates 
diabetes.  The  patients  in  whom  it  occurs  are  usually 
men  over  middle  age.  Its  most  common  sites  are  the 
nape  of  the  neck  and  the  shoulders.  It  more  frequently 
produces  a  fatal  termination  than  does  a  boil,  and 
death  may  result  either  from  general  asthenia  or  from 
absorption  of  septic  material  and  blood-poisoning. 

Malignant  facial  carbuncle  occurs,  as  its  name 
implies,  on  the  face.  It  affects  people  of  all  ages,  but 
most  frequently  young  adults,  and  is  of  decidedly  rare 
occurrence. 

Its  most  usual  site  is  the  lip,  where  it  commences 
as  a  pimple,  and  thence  extends  to  the  cheek.  Its 
structure  is  the  same  as  that  of  carbuncle  in  other 
jsituations,  but  it  is  occasionally  associated  with  a  wide- 
spread thrombosis  and  suppurative  phlebitis  of  the 
facial  and  ophthalmic  veins,  and  with  a  general  cellu- 
litis of  the  face  and  orbits.  In  consequence,  the  whole 
face  becomes  greatly  swollen,  of  a  dusky  red  or  purple 
-colour,  and  the  eyeballs  may  protrude. 

The  usual  termination  of  a  facial  carbuncle  is  death, 
and  this  is  most  commonly  due  to  pyaemia.  It  is 
probable  that,  in  former  years,  some  cases  at  least  of 
^* malignant  pustule"  have  been  mistaken  for  facial 
carbuncle. 

BCAKIOirAirT    PVSTUXilS,    CBARBOir,    OR 


Certain  herbivorous  animals   are  liable   to   suffer 
from  a  disease  which  is  variously  known  as  "  splenic 
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fever,"  "joint  murrain,"  "black  quai-ter,"  &e.,  and 
is  caused  by  the  presence  of  a  micro-organism  called 
the  "bacillus  anthracis."  The  bacilli  are  found  in 
the  tissues  of  the  diseased  animal  as  rod-shaped 
organisms,  and  may  be  cultivated  so  as  to  grow  into 
long  filaments  containing  numerous  spores.  They 
are  very  difficult  to  kill.  The  mode  of  infection  of 
diseased  animals  is  yet  doubtful ;  it  is  probable  that 
the  organisms  can  enter  either  by  the  alimentary 
tract  or  else  through  wounds  on  the  surface  caused  by 
bites  of  insects,  &c. 

Malignant  pustule  is  a  disease  produced  in  man  by 
inoculation  with  the  bacillus  anthracis,  and  is  generally 
due  to  contamination  of  some  slight  excoriation  by 
contact  with  the  hides,  wool,  or  hair  of  diseased 
animals.  It  is  consequently  most  commonly  seen  on 
the  face,  neck,  or  hands  of  wool-sorters,  tanners,  and 
others  who  are  in  the  habit  of  handling  portions  of 
infected  animals. 

Malignant  pustule  commences  as  a  small,  red, 
irritable  pimple.  After  twelve  to  twenty  hours  a 
vesicle  f  oi-ms  and  bursts,  exposing  the  deeper  layers  of 
the  skin.  Around  this  central  spot  a  ring  of  vesicles 
now  forms,  and  the  contiguous  skin  quickly  assumes 
a  dull-red  hue.  The  central  spot  dries  and  becomes 
black  and  shrivelled,  the  tissues  outside  the  ring  of 
vesicles  swell,  and  become  indurated  and  brawny,  the 
vesicles  burst  and  expose  more  black  and  shrivelled 
skin,  and  the  central  slough  thus  increases  in  size 
whilst  fresh  crops  of  vesicles  are  produced.  The 
neighbouring  lymphatic  glands  are  often  swollen. 
Symptoms  of  constitutional  affection  are  frequently 
severe,  and  death  is  a  common  result ;  on  post-mortem 
examination,  the  tissues  present  appearances  such  as 
are  found  in  cases  of  septicaemia.  Occasionally 
spontaneous  recover}^  occurs.  An  examination  of 
the  fluid  in  the  vesicles  will  reveal  the  presence  of 
numerous   pathogenic    bacilli,  and    the  latter   have 
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also  been  met  with  in  the  sputum,  urine,  sweat,  and 
blood. 

The  most  typical  points  about  a  malignant  pustule 
are  the  central  dry  slough,  the  ring  of  vesicles,  the 
raised  brawny  induration,  the  absence  of  severe  pain, 
and  the  total  absence  of  suppuration. 


(     88     ) 


CHAPTER  XIll. 
TUBB&CXiB   AMD   SG&OFUZiA. 

Both  tubercle  and  scrofula  are  more  fitly  dealt  with 
at  length  in  works  on  general  pathology  than  in  one 
devoted  solely  to  the  surgical  aspect  of  this  subject. 
It  is  not  purposed,  therefore,  to  do  more  than  indicate 
as  briefly  as  possible  the  general  meaning  which 
will  attach  to  these  words  when  employed  in  future 
chapters* 

A  tubercle  is  an  infective  granuloma  of  inflam- 
matory formation,  and,  according  to  the  belief  of  most 
authorities,  is  dependent  for  its  origin  on  the  presence 
of  a  micro-organism — the  tubercle  bacillus.  In  its 
most  typical  form  a  tubercle  appears  to  the  naked  eye 
as  a  minute,  grey,  semi-transparent  granule,  the  size 
of  a  mustard  seed — a  "  grey  tubercle."  As  its  size 
increases,  the  more  central  part  of  this  granule  becomes 
opaque,  and  is  gradually  transformed  into  a  soft,  fatty, 
or  cheesy  mass — a  "  caseous  tubercle. *' 

Microscopical  examination  of  a  grey  tubercle  shows 
that  it  consists  of  a  collection  of  small  clusters  of  cells, 
each  cluster  being  complete  in  itself,  and  forming  a  so- 
called  "  elementary  tubercle  "  or  **  primitive  tubercle." 
The  typical  structure  of  each  of  these  latter  isj — first : 
one  or  more  central  giant-cells  about  ^iiT  ^^  ^^  "^^^ 
in  diameter,  with  a  granular  protoplasmic  stroma 
containing  numerous  nuclei,  which  show  a  tendency 
to  be  arranged  in  a  ring  around  the  circumference  of 
the  cell ;  the  cell-body  generally  sends  out  processes 
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which  join  those  from  other  ceLs  in  the  neighbourhood. 
Second ;  around  the  giant-cell  is  a  zone  occupied  by 
cells  which  ai'e  larger  than  leucocytes  and  have  a  clear 
cell-body ;  they  are  of  connective-tissue  origin,  but 
from  their  likeneaa  to  epithelial  cells  have  been  named 
"epithelioid."  Third;  the  outer  margin  of  this  zone 
fades  imperceptibly  into  a  more  or  less  dense  mass  of 
leucocytes,  which  in  all  cases  form  the  outer  zone  of 
the  primitive  tubercle,  and  in  many  instances  make 
up  the  great  bulk  of  the  whole  growth.  All  the  cells 
throughout  the  primitive  tubercle  are  embedded  in  a 
lymphoid  reticulum  of  branched  connective-tissue  cells. 
The  whole  tubercle  is  practically  non-vaseular,  blood- 
vessels not  penetrating  beyond  its  extreme  mwgina. 
Via.  6. 


Section  ol  TuburcuUr  Synovial  MembrBne, 
shawing  two  gisnt-cella  with  numeioUB  pro- 
cesses, and  coQtaiaing  nuiuy  nuclei. 

The  tubercle  bacillus  is  from  .0015-.0035  mm.  in 
length ;  it  is  usually  straight,  but  sometimes  slightly 
curved ;  it  is  found  in  all  parts  of  a  tubercle,  but 
especially  in  the  giant-cells. 
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Such  is  the  structure  of  a  typical  tubercle,  but  it 
would  be  erroneous  to  suppose  that  such  is  the  struc- 
ture of  all,  for  the  giant-cells  may  be  absent,  or,  if 
present,  may  not  possess  any  definite  processes,  the 
epithelioid  cells  may  be  very  few  and  ill-developed, 
and  the  bacillus  may  not  be  discoverable.  The  small 
cell  growth  and  the  lymphoid  reticulum  or  matrix 
are,  however,  constant. 

An  examination  of  a  tubercle  at  a  later  stage  shows 
that  the  central  parts  of  the  elementary  tubercles  are 
degenerating  so  as  to  f oi-m  a  fatty  pulp,  a  result  which 
is  evidently  due  to  the  fact  that  in  the  growth  of  a 
tubercle  no  new  blood-vessels  are  developed.  In 
some  specimens  the  whole  of  the  growth  may  be  found 
transformed  into  a  caseous  mass. 

In  any  organ  affected  with  tubercle  there  is  a 
tendency  for  the  disease  to  spread  locally,  and  to  set 
up  in  the  tissues  in  which  it  occurs  the  processes  which 
are  common  to  all  inflammations.  On  the  other  hand, 
an  inflamed  organ  is  itself  more  liable  than  a  healthy 
one  to  become  the  seat  of  tubercular  disease.  And 
not  only  is  tubercle  locally  infectious,  it  is  constitu- 
tionally so  as  well,  and  thus  in  any  given  case  there 
is  a  possibility  of  general  dissemination,  with  pro- 
duction of  tubercles  in  all  parts  of  the  body.  In 
such  cases  of  general  tubercnlosiSy  there  is  com- 
monly some  pyrexia,  and  the  termination  is  usually 
fatal. 

Scrofdla  is  a  constitutional  condition  in  which 
there  is  a  tendency  to  local  chronic  inflammations 
whose  special  characters  are — that  they  persist  long 
after  their  exciting  cause  has  passed  away ;  that  they 
extend  to  neighbouring  parts ;  that  the  cell  exudation 
constantly  tends  to  caseate  and  to  form  a  fatty  pulp, 
or  else  to  break  down  into  ill-formed  and  curdy  pus ; 
and  that  healthy  reparative  processes  are  conspicuous 
by  their  absence.  It  would  appear  that  the  tissues 
of  a  scrofulous  individual  are  ill  formed  and  of  low 
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vitaUty,  and  that  any  inflammation  once  started  in 
them  is  liable  to  persist  on  acooiuit  of  the  inability  of 
the  tissue  to  initiate  a  healthy  suppuration  which 
might  rid  it  of  its  disease,  or  a  proper  reparative 
process  which  might  repair  the  original  injury.  In 
all  scrofulous  inflammations  the  adenoid  or  lymphatic 
tissues  seem  to  be  particularly  implicated;  thus,  in 
the  tonsils,  pharynx,  and  intestines  it  is  the  lymphoid 
tissues  which  are  specially  diseased,  and,  although  more 
difficult  to  demonstrate,  it  is  yet  tolerably  certain  that 
in  the  strumous  diseases  of  bones  and  joints  the  same 
rule  holds  good. 

An  examination  of  a  tissue  in  a  state  of  strumous 
inflammation  shows  a  considerable  quantity  of  inflam- 
matory new  formation,  with  swelling  and  softening 
of  the  aflected  part;  at  a  later  stage  there  is  much 
pulpy,  friable  matter,  and  finally  the  diseased  tissue  is 
found  infiltrated  with  caseous  material.  There  are 
no  macroscopic  or  naked-eye  tubercles  as  in  tuber- 
culosis. A  microscopical  examination  shows  the  usual 
cell  exudation  met  with  in  all  inflammations,  with 
little  or  no  formation  of  fibrous  tissue,  and  much 
fatty  degeneration.  In  addition,  in  many  instances,, 
primitive  tubercles  with  giant-cells  and  lymphoid 
reticulum  are  found,  and  are  quite  indistinguishable 
from  the  similar  growths  in  the  macroscopic  tubercles 
already  described.  The  tubercle  baciQus  also  is  to  be 
seen  in  some  instances. 

The  scrofulous  constitution  may  be  either  congenital 
or  acquired.  Most  usually  it  is  the  former,  but  there 
can  be  little  doubt  that  insufficient  food  and  bad 
hygienic  conditions  may  produce  it  in  an  individual 
in  whom  no  congenital  taint  has  been  apparent.  The 
parents  of  scrofulous  children  are  often  themselves 
scrofulous,  and  in  other  cases  have  been  the  subjects 
of  tubercular  diseases;  the  children  of  consumptive 
patients  are  frequently  strumous. 

The     connection    between     scrofnla    and. 
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tubercle  is  a  subject  which  has  been  much  discussed, 
and  even  at  the  present  time  much  difference  of 
opinion  exists.  There  can  be  little  doubt  that  the 
<liseased  conditions  are  closely  allied,  but  it  is  practically 
certain  that  the  clinical  course  of  those  cases  in  which 
grey  miliary  tubercles  are  present  differs  very  mate- 
liaUy  from  that  of  the  others,  or  scrofulous  ones,  in 
which  there  is  simply  a  low  form  of  chronic  inflamma- 
tion without  the  formation  of  such  structures.  The 
tendency  to  dissemination  in  the  former  is  infinitely 
greater  than  in  the  latter,  and  is  a  practical  point  of 
some  importance. 

It  must,  however,  be  allowed  that  in  their  micro- 
scopical characters  many  scrofulous  lesions  are  not  to 
be  distinguished  from  those  which  are  truly  tubercular, 
and  it  is  contended  by  some  that  the  diseases  are  of 
identical  nature.  In  support  of  this  conclusion,  it 
is  argued  that  tubercle  has  been  produced  in  animals 
by  inoculation  with  matter  from  a  scrofulous  inflamma- 
tion, and  that,  on  the  other  hand,  scrofulous  disorders 
have  resulted  from  inoculation  with  tubercle.  It  has 
also  been  demonstrated  that  the  tubercle  bacillus  is 
present  in  some  at  least  of  the  scrofulous  lesions,  and 
those  who  consider  that  it  is  the  cause  of  all  true 
tubercle  hold  that  its  presence  in  scrofulous  inflamma- 
tions suffices  to  place  the  two  processes  under  one 
classification.  It  is  quite  certain  that  some  at  least  of 
the  lesions  of  scrofula  are  of  a  truly  tubercular  nature, 
but  it  is  by  no  means  proved  that  all  of  them  are ; 
e.g,,  the  eczema  of  the  head  and  face,  the  inflamma- 
tion of  the  eyelids,  the  strumous  ulcers  of  the  cornea, 
have  nothing  tubercular  about  them.  It  must 
always  be  remembered  that  the  general  health  of 
scrofulous  children  is  at  best  feeble,  that  they  are 
weakly  and  ill-nourished,  with  stomachs  and  intestines 
often  out  of  order  and  unable  to  properly  digest  and 
assimilate  the  food  they  receive.  Such  patients  are 
of  course,  independently  of  their  scrofulous  taint, 
more  liable  than  healthy  children  to  such  troubles  as 
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frequently  recurring  eczema,  chronic  catarrhs,  and 
many  other  affections  which,  although  common  in 
strumous  subjects,  are  most  likely  more  dependent  on 
the  general  ill-health  of  the  patient  than  on  his  stru- 
mous diathesis. 

It  is  very  probable  that  the  formation  of  tubercles 
is  in  many  cases  secondary  to  an  inflammation  which 
originally  was  chronic  simply  because  the  tissue  in 
which  it  commenced  was  badly  nourished  and  lowly 
organized.  Thus,  the  inflammation  woidd  in  such  a 
case  be  primary,  and  the  formation  of  tubercle 
secondary.  This  actually  happens  in  some  cases  of 
phthisis,  where  the  original  trouble  is  an  attack 
of  broncho-pneumonia  or  pleurisy,  and  the  tubercle 
is  subsequently  developed  in  the  structure  which  has 
been  damaged  by  the  inflammatory  process.  There 
can,  indeed,  be  little  doubt  that  the  spread  of  tubercle 
depends  to  a  great  extent  on  the  condition  of  the 
tissues  of  each  individual.  All  persons  are  not  equally 
predisposed  to  it,  and  all  tissues  in  the  same  person  are 
not  equally  liable  to  attack.  It  may  well  be  that 
in  certain  scrofulous  inflammations  the  development 
of  tubercle  at  the  seat  of  disease  is  not  followed  by 
general  affection  of  the  viscera  because  the  latter  are 
not  in  a  sufficiently  susceptible  condition,  whilst  in 
other  cases,  where  dissemination  and  formation  of 
macroscopic  tubercles  are  present,  the  conditions  for 
spreading  are  more  favourable. 

Again,  in  those  cases  in  which  a  tubercular  disease 
of  a  particular  organ  runs  its  course  unchecked  until 
the  death  of  the  patient,  and  yet  is  limited  through- 
out to  that  viscus — e.g.,  the  lungs — in  which  it  started, 
it  is  certain  that  many  other  viscera  must  have  been 
exposed  to  the  infection  and  yet  have  escaped,  a  result 
which  must  depend  upon  their  own  power  of  resist- 
ance. It  seems,  indeed,  the  most  simple  explanation 
of  scrofulous  inflammations  to  attribute  their  occur- 
rence to  the  same  cause  as  that  of  tubercle,  i,e.,  the 
tubercle   bacillus,  and  to   explain  the   difference  in 
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result  by  the  grekter  powers  of  resistance  of  the  tissues 
themselves. 

BKAirzriSBTATzoirs  or  bcrofvxiA. 

The  scrofulous  constitution  is  supposed  to  show 
itself  in  the  features  and  build  of  the  subject.  In  the 
so-called  "  sanguine  "  variety  the  skin  is  thin  and 
transparent-looking,  the  complexion  is  clear,  the  hair 
is  fine  and  light-coloured,  the  eyelashes  are  long,  the 
eyes  are  large  and  bright,  the  face  is  oval,  the  bones 
are  small,  the  muscular  development  slight,  and 
adipose  tissue  scanty.  In  the  "  phlegmatic  "  form  the 
skin  is  thick  and  the  complexion  muddy,  the  lips  and 
nose  are  thick  and  prominent,  the  hair  is  coarse  and 
'dark,  the  eyelashes  are  long,  the  eyes  dark,  the 
features  are  badly  modelled,  and  the  bones  and  limbs 
are  clumsy  and  thick.  In  many  cases  the  typical 
appearances  are  by  no  means  so  strongly  marked  as 
the  above  summary  would  indicate,  and  between  such 
typical  cases  and  those  in  which  the  patient  merely 
exhibits  the  usual  signs  of  weak  and  delicate  health 
all  varieties  may  be  found. 

Amongst  the  many  ailments  to  which  scrofulous 
patients  are  liable  the  following  are  some  of  the 
commonest.  Further  descriptions  of  the  most  im- 
portant ones  will  be  fotind  in  detail  in  the  chapters 
devoted  to  special  parts  of  the  body,  such  as  the 
bones,  joints,  &c. 

The  skin  is  frequently  the  seat  of  chronic  eczema- 
tous  inflammations,  which  are  easily  excited  by  the 
slightest  causes,  and  are  most  common  about  the  ex- 
posed parts,  notably  the  head  and  face. 

Ulcers  also  are  of  common  occurrence.  They  are 
typically,  of  irregular  shape,  but  with  a  tendency  to 
become  circular.  They  are  variable  in  size,  and  their 
base  is  either  sloughy,  smooth,  and  shiny,  or  covered  by 
pale  and  flabby  granulations  of  irregular  size,  but 
usually  larger  than  natural.  Th e  pus  secreted  is  scanty, 
i>hreddy,  and  watery.     The  edges  are  thin,  ragged,  and 
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undermined,  and  both  they  and  the  surrounding  skin 
are  often  blue,  cold,  and  congested.  Chilblains  are 
common  in  scrofulous  subjects,  and  lichen  and  impetigo 
may  also  occur. 

The  disease  of  the  skin  which  is  most  typical  of 
scrofula  is  lupus,  which  must,  indeed,  be  regarded 
as  essentially  a  scrofulous  lesion. 

laupus  is  most  commonly  seen  on  the  face,  and  is 
specially  liable  to  attack  the  nose ;  it  usually  com- 
mences in  the  young,  and  rarely  begins  after  the  age 
of  five-and-twenty,  although  it  may  continue  to  recur 
at  any  age.  Its  earliest  appearance  is  in  the  form  of 
a  small  pimple,  and  in  other  cases  there  is  a  col- 
lection of  papules  or  tubercles.  The  affected  skin 
is  redder  than  natural,  and  the  epidermis  soon  peels 
off  and  exposes  a  raw,  red  surface,  which  slowly 
ulcerates.  In  some  cases  the  edge  of  the  lupoid 
ulcer  is  surrounded  by  a  ring  of  small  papules  like 
that  which  preceded  its  formation,  and  by  a  con- 
stant breaking  down  of  these  growths  the  ulcer 
increases  in  size.  ■  The  discharge  from  the  ulcerated 
•surface  is  watery  pus,  mixed  with  epithelial  scales, 
and  readily  forms  a  scab,  around  the  edge  of  which 
ulceration  progresses. 

As  in  other  scrofulous  lesions,  the  inflammatory 
products  tend  to  degenerate,  and  the  tissues  around 
the  edge  of  the  ulcer  become  very  soft  and  friable. 
The  ulceration  is  slow,  but  may  extend  over  wide 
areas  and  involve  deep  structures.  Thus,  the  nose, 
eyelids,  cheeks,  and  lips  may  be  implicated,  and  the 
nasal  cartilages  and  bones  may  be  destroyed.  Even 
if  the  morbid  process  has  ceased,  it  is  peculiarly  liable 
to  recur,  and  treatment  of  all  kinds  not  infrequently 
fails  to  arrest  its  progress.  If  the  ulcers  heal,  the 
scars  are  usually  thin  and  badly  formed,  whilst 
cicatrization  may  progress  in  one  part  and  the  ulcer 
may  extend  in  another ;  the  scars,  when  formed,  are 
very  liable  to  again  break  down. 

Microscopic   examination  of  a  lupus  patch  shows 
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chiefly  cell  exudation  into  the  papillary  layers  of  the 
true  skin,  with  desquamation  of  the  surface  epithe- 
lium and  enlargement  of  the  inter-papillary  epithelial 
processes.  The  sebaceous  glands  are  larger  than 
natural,  and  their  cells  are  in  a  state  of  proliferation. 
The  exudation  around  the  hair-follicles  generally' 
causes  the  destruction  of  the  hair.  Tubercle  bacilli 
are  occasionally  present,  but  are  in  any  case  extremely 
few  and  difficult  to  find. 

The  mucous  membranes  in  scrofulous  subjects 
are  peculiarly  liable  to  catarrh.  Thus,  such  patients, 
are  more  than  others  predisposed  to  "catch  cold.*' 
The  catarrh  of  the  alimentary  tract  is  made  evident 
by  the  foul  breath,  furred  tongue,  and  weak  digestion. 
Stomatitis  and  discharges  from  the  nose  are  of  frequent 
occurrence,  and  enlargement  of  the  tonsils,  with  o.r 
without  catarrh  of  the  middle  ear,  is  one  of  the 
most  common  of  all  the  lesions  met  with  in  struma. 
Phlyctenular  ophthalmia  and  tinea  tarsi  occur  in 
connection  with  the  conjunctiva;  from  the  vagina 
muco-purulent  discharges  are  common,  and  the 
bladder  may  be  irritable  and  unable  to  retain  urine  for 
any  length  of  time. 

The  bones  and  joints  are  as  Hable  as  are  the  soft 
parts  to  scrofulous  inflammations,  but  their  diseases, 
as  well  as  those  of  the  genito-urinary  organs,  will 
be  described  more  at  length  in  the  chapters  on  such 
subjects. 

The  Ijnnphatic  glands  are  specially  liable  ta 
scrofulous  inflammations,  and  it  has  been  pointed  out 
by  Mr.  Treves  that  the  most  frequent  cause  of  their 
enlargement  is  "a  lesion  that  implicates  the  adenoid 
tissues  of  a  mucous  membrane."  The  mucous  mem- 
branes of  the  naso  pharynx  and  of  the  intestinal  and 
bronchial  tracts  are  specially  rich  in  adenoid  tissue,^ 
and  it  has  already  been  mentioned  that  catarrh  of 
these  surfaces  is  very  common.  So,  therefore,  is  dis- 
ease of  those  glands  common  into  which  the  lymphatics, 
of  these  parts  empty.     The  glands  of  the  neck,  thorax,. 
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and  mesentery  are  infinitely  more  often  diseased  than 
are  those  of  all  other  parts  of  the  body,  and  it  is  quite 
unusual  for  glandular  affection  to  follow  strumous 
ulceration  of  the  skin  of  the  extremities  or  caries  of 
bone. 

The  diseased  glands  become  enlarged  very  slowly  as 
a  rule,  but  occasionally  their  growth  is  comparatively 
rapid  ;  they  var^''  in  size,  and  sometimes  altogether 
subside;  after  an  indefinite  length  of  time  they 
become  adherent  to  the  surrounding  parts,  and 
evidences  of  inflammation  slowly  develop.  The  skin 
becomes  dull  red  and  adherent ;  suppuration  ensues, 
and  the  resulting  abscess  opens  through  an  irregular 
ragged  aperture,  which  is  very  slow  to  heal  and  leaves 
an  ugly  scar;  suppuration  does  not  occur  in  more 
than  a  small  percentage  of  all  cases.  The  pus  in  such 
abscesses  is  ill  formed,  curdy,  and  shreddy,  and  is 
mingled  with  caseous  material.  Yery  often  these 
glandular  swellings  cease  to  grow,  and  remain  sta- 
tionary for  many  years;  in  such  instances  calcification 
may  ensue,  and  the  whole  gland  may  be  converted  into 
a  chalky  mass. 

On  section,  a  strumous  gland  is  softer  than 
natural,  and  generally  presents  several  masses  of 
caseous  material  embedded  in  its  substance ;  glands 
which  have  been  long  diseased  may  be  completely 
converted  into  a  caseous  pulp,  with  which  is 
mingled,  in  some  cases,  a  certain  amount  of  ill-formed 
pus. 

Microscopical  examination  shows  the  changes 
common  to  all  chronic  inflammations.  The  cells  in 
the  gland  multiply  at  certain  places  which  appear  to 
be  foci  of  the  scrofulous  process,  and  at  the  same 
time  that  they  multiply  they  often  become  larger  and 
more  translucent  than  natural ;  mingled  with  the  cells 
is  some  fibrinous  exudation.  In  the  centre  of  each  of 
the  foci  above  mentioned  fatty  degeneration  of  the 
cellular  elements    soon  ensues,   caseous  masses   are 
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formed,  and  after  a  time  true  elementary  tubercles 
with  giant-cells  and  a  lymphoid  reticulum  appear. 
In  some  cases,  where  the  influence  of  the  scrofulous 
diathesis  is  less  evident,  there  is  a  formation  of 
fibrous  tissue,  though  this  is  seldom  a  prominent 
feature. 


(    99    ) 


CHAPTER  XIV. 


Yenereal  sores  are  of  two  kinds — (a)  the  non-infect- 
ing ;  (b)  the  infecting. 

The  non-infecting  sore  makes  its  appearance 
from  two  to  five  days  after  exposure  to  infection,  and 
frequently  several  sores  result  from  a  single  inocula- 
tion. 

It  commences  as  a  pustule,  which  bursts  and  dis- 
charges its  contents,  leaving  an  ulcer.  The  latter  is 
generally  circular  in  shape,  sometimes  no  larger  than 
A  split  pea,  but  frequently  extending  over  a  consider- 
able area  of  skin ;  the  base  is  grey  and  sloughy,  with 
marked  absence  of  granulations ;  the  edges  are  usually 
sharply  cut — giving  a  punched-out  appearance  to  the 
sore — ^but  are  sometimes  ragged  and  undermined ;  the 
secretion  is  scanty,  and  consists  of  shreddy  and  watery 
pus.  Ulcers  such  as  these  may  occur  on  any  part  of 
the  penis,  but  are  most  common  on  the  glans  and  on 
the  foreskin  immediately  behind  the  corona.  In 
many  cases  the  lymphatic  glands  in  the  groin  in- 
flame and  suppurate,  the  pus  which  is  formed  in 
them  being  capable  of  producing  by  inoculation  sores 
similar  to  the  original  ulcer.  As  a  rule,  non-infect- 
ing sores  are  not  indurated,  and  are  therefore  spoken 
of  as  "  soft  sores ; "  sometimes,  however,  they  do  be- 
come indurated,  especially  when  they  extend  into  the 
areolar  tissue  beneath  the  skin.     Yenereal  sores  of  all 
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kinds  are  more  liable  than  are  most  ulcers  to  take  on 
a  phagedsenic  action,  and  by  this  process  considerable 
portions  of  the  penis  may  be  destroyed.  Soft  sores 
do  not  cause  any  constitutional  infection,  and  are 
therefore  called  non-infecting. 

Infecting  sores  are  the  result  of  inoculation 
with  S3rphilitic  virus.  An  infecting  sore  never  makes 
its  appearance  earlier  than  ten  days  after  exposure 
to  contagion,  and  most  commonly  does  not  show  itself 
for  about  three  weeks,  whilst  as  long  an  interval  as 
six  or  seven  weeks  may  elapse  between  infection  and 
the  development  of  the  sore.  The  infecting  sore 
presents  three  chief  varieties : — 

(i)  The  epidermis  may  appear  abraded  or  exco- 
riated, and,  peeling  oiF  in  flakes,  exposes  a  circum- 
scribed patch  of  a  livid  purple  colour.  There  is  no 
ulceration  and  no  induration. 

(2)  An  indurated  tubercle  may  form  beneath  the 
epidermis,  and,  the  latter  remaining  intact,  the  surface 
of  the  sore  is  not  excoriated  and  does  not  discharge. 

(3)  A.  definite  raised  nodule  may  develop  in  the 
substance  of  the  skin.  It  is  coin-shaped,  being  flattened 
on  the  surface,  with  circular  margins,  and  a  definite 
elevated  edge ;  it  is  very  hard,  and  feels  like  a  piece 
of  cartilage  set  in  the  skin.  The  surface  is  red,  raw, 
and  excoriated;  it  discharges  a  thin  watery  fluid, 
which  contains  much  epithelial  debris  and  a  few  leuco- 
cytes. An  infecting  sore  such  as  this  is  a  so-called 
"  Hunterian  chancre  "  or  "  hard  sore." 

Of  these  three  forms  of  infecting  sore,  the  second 
and  the  third  are  the  most  common,  and  the  latter 
more  so  than  the  former.  The  most  usual  situation 
for  all  of  them  is  the  prepuce  just  behind  the  corona 
glandis.  They  are  commonly  single,  but  may  be 
multiple.  Any  of  these  sores,  if  irritated  by  dirt,  by 
friction  of  the  clothes,  or  by  other  agencies,  may  sup- 
purate, but  none  of  them  normally  suppurate  or  form 
ulcers.  The  induration  is  the  result  of  inflammatory 
exudation  into  the  tissues,  and  in  cases  which  are  not 
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treated  may  persist  as  long  a^  six  or  nine  months,  or 
even  longer.  In  cases  of  infecting  sores  the  lymphatic 
glands  in  the  groin  become  enlarged  and  indurated. 
Often  they  are  neither  inflamed  nor  painful,  but  if 
the  sore  itself  suppurates  from  exposure  to  irritation 
of  any  sort,  then  the  glands  in  the  groin  may  inflame 
and  suppurate ;  if  pus  is  formed  in  them  it  has  no 
specific  properties,  and  is  not  inoculable. 

It  must  constantly  be  borne  in  mind  that  a  patient 
may  have  exposed  himself  to  the  infection  of  both 
infecting  and  non-infecting  sores,  and  in  not  a  few 
cases  both  varieties  of  sores  develop  in  the  same 
patient. 

The  non-infecting  and  the  infecting  sores  are  now 
generally  held  to  be  the  result  of  inoculation  with 
(lifferent  poisons.  Thus,  a  soft  sore  will  by  inocula- 
tion always  produce  a  soft  sore,  and  an  infecting  sore 
will  always  produce  a  sore  which  is  followed  by  con- 
stitutional symptoms.  A  non-infecting  sore  cannot 
produce  an  infecting  one. 


Syphilis  is  a  specific  and  contagious  disease  pro- 
pagated by  local  contamination. 

An  infecting  sore,  such  as  already  described,  is  the 
usual  precursor  of  constitutional  infection,  but  it 
must,  however,  be  clearly  understood  that  by  the  time 
this  primary  sore  appears  the  system  is  already  con- 
taminated, and  that  excision  of  the  chancre  is  there- 
fore useless  as  a  preventive  measure.  The  sore  itself 
may  justly  be  considered  as  the  first  expression  of  the 
constitutional  disease. 

Further  local  evidences  of  constitutional  infection 
generally  appear  at  about  the  sixth  week  after  the 
development  of  the  primary  sore,  and  are  sometimes 
accompanied  by  slight  continued  pyrexia.  These 
early  manifestations  of  syphilis  are  liable  to  succeed 
one  another  for  a  space  of  about  a  year  or  eighteen 
months  in  untreated  cases,  and  to  this  stage  of  the 
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disease  the  name  of  secondary  syphilis  has  been 
applied.  In  typical  cases,  after  apparent  complete 
subsidence,  further  local  lesions  make  their  appear- 
ance, and  to  this  stage  the  name  of  tertiary  syphilis 
is  given.  It  would,  however,  be  a  grave  error  to 
suppose  that  these  two  periods  and  their  accom- 
panying lesions  are  always  clearly  separated  from  one 
another.  This  is  by  no  means  the  case,  for  lesions 
usually  described  as  tertiary  may  supervene  within 
the  first  twelve  months  after  infection,  and  secondary 
symptoms  may  occur  after  sevei-al  years.  It  is  prac- 
tically certain  that  the  varying  severity  of  the  mani- 
festations of  constitutional  syphilis  is  not  in  any  waj'^ 
dependent  upon  any  alteration  in  the  character  or 
dose  of  the  original  virus,  but  rather  upon  the  con- 
stitution of  the  patient  in  whom  the  disease  occurs. 
Thus  I  have  seen  extensive  rupial  ulceration  with 
destruction  of  parts  of  the  lips  and  cheeks  occur  in  a 
woman  within  six  months  of  infection  by  her  husband, 
whilst  the  latter  had  himself  only  suffered  from  slight 
sore  throat  and  a  transient  skin  eruption.  Again, 
there  are  some  men  who,  although  frequently  exposetl 
to  contagion,  never  acquire  the  disease,  whilst  others 
are  not  protected,  as  are  most,  by  one  infection, 
but  contract  the  disease  afresh  at  some  future  time. 
In  this  respect  syphilis  merely  resembles  many  other 
diseases,  for  there  are  plenty  of  cases  in  which  per- 
sons are  so  susceptible  to  the  infection  of  measles  and 
^scarlatina  that  they  contract  them  {is  many  as  three 
or  four  times. 

But  although  constitutional  syphilis  differs  much 
in  severity  in  different  cases,  there  are  certain  local 
lesions  which  typically  occur  in  the  early  or  secondary 
stage  of  the  disease,  and  although  at  first  sight 
they  appear  to  differ  very  widely  from  one  another 
in  their  nature,  such  is  not  really  the  case,  for  in 
almost  all  of  them  the  same  pathological  process 
is  to  be  found.  The  typical  lesion  of  secondary 
syphilis  is  plastic  inflammation.     The  induration 
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of  the  infecting  sore  is  due  to  the  exudation  of  plastic 
lymph;  and  whether  it  be  the  testis  or  the  eyeball, 
the  arterial  system  or  the  skin,  the  periosteum  or 
the  lymphatic  glands,  which  is  the  seat  of  early 
syphilitic  disease^  in  each  and  all  alike  there  is  an 
exudation  of  inflammatory  products,  a  tendency  to  the 
formation  of  young  fibrous  tissue,  and  a  consequent 
thickening  of  the  diseased  part.  In  addition  to  these 
plastic  exudations,  ulceration  occui-s  with  consider- 
able frequency  in  some  tissues,  but  it  should  again ; 
be  remembered  that  the  constitution  of  the  patient 
himself  has  much  to  do  with  the  determination  of 
suppuration. 

It  is  not  possible  to  deal  at  all  exhaustively  with 
the  lesions  of  constitutional  syphilis,  and  it  is  not 
proposed  to  do  more  than  describe  very  briefly  those 
which  are  the  most  important. 

The  cataneous  system  suffers  very  constantly 
in  syphilis,  and  is  often  the  seat  of  the  most  early 
evidences  of  constitutional  infection.  The  eruptions 
that  occur  are  various.  One  of  the  commonest  is  a 
roseola,  which  commences  on  the  abdomen  and  thorax, 
extends  afterwards  to  other  paiiis  of  the  body,  and 
usually  fades  without  treatment  in  the  course  of  a 
few  weeks.  In  such  an  eruption  there  are  numerous 
rose-coloured,  circular  spots,  which  are  sometimes  so 
closely  set  that  there  appears  to  be  but  little  unaltered 
skin,  while  in  other  cases  they  are  very  few  and  faint 
in  colour.  The  spots  are  not  at  all  raised,  and 
readily  disappear  on  pressui-e. 

Mingled  with  this  roseola  there  is  frequently  seen 
a  lichenous  eruption,  consisting  of  numerous  small 
papillae  of  a  copper  colour,  which  terminate  either  by 
desquamation  or  resolution. 

At  a  later  period  tubercles  may  be  developed. 
They  differ  from  the  papillae  of  lichen  chiefly  in  theii- 
size,  and,  like  the  latter,  are  the  result  of  plastic 
exudation  into  the  papillary  layer  of  the  skin.  The 
epithelium   covering  these   tubercles  almost   always 
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desquamates,  and  comes  away  in  very  fine,  powdery 
scales.  After  desquamation,  the  tubercular  eruption 
assumes  a  dull-red  or  copper  coloiu*.  In  some  patients 
the  tubercles  ulcerate,  in  others  they  do  not,  but  in 
either  case  permanent  pigmented  scars  are  frequently 
left.  The  forehead — ^and  face  in  general — is  one  of 
the  favourite  sites  of  these  tubercles,  the  resulting 
pigmented  scars  being  very  unsightly. 

Another  rash,  which  is  one  of  the  earliest  to  appear 
as  well  as  one  of  the  latest  to  persist,  is  the  squamous 
syphilide,  to  which  the  name  of  syphilitic  psoriasis  is 
often  applied.  The  most  common  sites  of  the  eruption 
are  again  the  abdomen  and  thorax,  and  the  flexor 
aspects  of  the  arms  and  forearms.  The  rash  con- 
sists of  circular  spots,  slightly  raised  from  the  surface, 
sometimes  white  from  the  presence  of  epithelial  debris, 
and,  when  the  latter  has  been  cast  off,  of  a  dark-reddish 
tint.  The  palms  of  the  hands  and  the  soles  of  the 
feet  are  affected  with  comparative  frequency,  and  in 
these  situations  the  eruption  is  most  persistent  and 
intractable.  The  squamous  sjrphilide  can  generally 
be  readily  diagnosed  from  simple  psoriasis,  for  there 
is  often  some  other  evidence  of  syphilis ;  it  does  not 
occur,  as  the  simple  form  does  frequently,  in  children  ; 
the  elbows  and  knees,  common  sites  for  psoriasis,  are 
usually  not  implicated ;  the  rash  is  common  on  the 
flexor  surfaces  and  on  the  palms  and  soles ;  it  is  some- 
times mixed  with  other  of  the  syphilitic  eruptions 
already  described,  and  in  its  later  stages  assumes  the 
typical  coppery  colour. 

Pustular  eruptions  are  not  common  in  secondary 
syphilis,  but  one  form  is  met  with  sufficiently  often  to 
deserve  mention.  This  is  the  syphilitic  ecthyma,  in 
which  pustules  form  in  the  skin  and  come  to  the 
surface  and  discharge  their  contents  without  there 
being  at  any  time  marked  pain  or  surrounding  inflam- 
mation. After  the  pustule  has  burst,  a  scab  forms  of 
a  circular  shape  and  consideiuble  thickness ;  it  is  very 
adherent,   and   often  persists  for  a   long   time.     If 
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removed,  a  circular  sloughy  ulcer  is  exposed,  which, 
when  not  treated,  again  becomes  scabbed  over,  and 
shows  but  little  tendency  to  heal.  When  cicatrization 
does  occur,  a  circular  and  permanent  scar  remains. 

Such  is  a  very  brief  description  of  the  most 
common  forms  of  skin  eruption  met  with  in  secondary 
syphilis,  but,  although  they  have  been  treated  of 
separately,  it  should  be  borne  in  mind  that  one  of 
the  chief  characteristics  of  syphilitic  rashes  is  that 
they  difter  in  different  parts  of  the  body,  and  in  any 
individual  case  of  syphilis  several  of  the  above  varieties 
may  be  present  at  one  and  the  same  time. 

Most  of  the  eruptions  are  liable  to  assume  the 
copper  tint  after  lasting  for  some  weeks,  and  scars,  if 
formed,  are  specially  liable  to  be  pigmented. 

The  cutaneous  appendages — the  hair  and  nails — 
suffer  together  with  the  skin  itself.  The  hairs  become 
loosened  in  their  sheaths  by  an  extension  to  them  of 
some  of  the  inflammatory  processes  in  progress  in  the 
skin,  and  are  shed  in  great  niunbers.  In  some  cases 
the  head  becomes  completely  bald,  and  the  hair  of  the 
face  may  share  in  the  general  destruction.  In  most 
cases,  baldness  is  not  permanent,  and  after  a  time  the 
hair  becomes  as  thick  as  before. 

The  nails  are  liable  to  be  attacked  by  a  low  form  of 
inflammation  which  extends  to  the  matrix  and  causes 
much  swelling  and  tenderness  of  the  whole  finger- 
end.  The  ensuing  ulceration  is  most  chronic  and. 
intractable,  and  generally  continues  until  the  nail  has 
been  removed  by  the  surgeon,  for,  although  it  is 
loosened  by  the  ulceration,  it  is  comparatively  seldom 
entirely  separated. 

The  mucous  surfaces. — ^At  the  same  time  that 
the  eruptions  appear  on  the  skin,  the  mucous  mem- 
branes are  commonly  the  seat  of  syphilitic  inflamma- 
tions. 

On  the  anus,  at  the  junction  of  the  mucous 
lining  with  the  cutaneous  surface,  "  mucous  tubercles  " 
develop.     These  are  warty  growths  with  broad  bases 
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of  attachment  covei'ed  by  a  thin  layer  of  epithelium, 
and  moist  from  the  constant  watery  discharge  which 
exudes  from  them.  They  are  commonly  multiple, 
and,  when  excoriated  or  inflamed,  give  rise  to  con- 
siderable pain.  They  consist  of  young  connective 
tissue,  and  var}^  in  size  from  an  ordinary  cutaneous 
wart  to  a  hazel-nut. 

The  lips  are  also  liable  to  be  attacked  by  similar 
growths,  which  seldom  attain  so  great  a  size  as  do 
those  around  the  anus.  In  addition,  the  lips  are  often 
cracked,  fissured,  and  superficially  ulcerated.  The 
gums  may  be  in  a  similar  state. 

The  tonsils  are  ulcerated  in  almost  every  case  of 
acquired  syphilis.  They  become  swollen  and  inflamed, 
and  ulcers  of  circular  shape  with  sharply  cut  edges 
penetrate  deeply  into  their  substance;  the  base  of 
these  ulcers  is  often  slouffhy.  Mucous  tubercles  also 
may  form  on  the  tonsils.  ^"^ 

The  tongue  is  sometimes  involved  in  the  eruptions 
which  occur  on  the  cutaneous  surfaces,  and  is  specially 
liable  to  be  attacked  by  the  squamous  syphilide.  Super- 
ficial ulceration  is  common  around  its  edges,  but  deep 
ulceration  is  rare. 

The  larsrnx  may  be  simply  inflamed,  and  its  mu- 
cous membrane  slightly  swollen,  or  mucous  tubercles 
and  superficial  ulceration,  such  as  occur  on  the  lips  and 
tongue,  may  be  present.  It  is  to  the  diseased  state  of 
the  larynx  rather  than  to  that  of  the  tonsils  that  the 
hoarseness  which  so  often  occurs  in  secondary  syphilis 
is  to  be  attributed. 

The  nose  is  not  often  affected  in  early  syphilis, 
but  its  mucous  lining  is  occasionally  inflamed  at  the 
same  time  that  the  lips  and  gums  are  attacked. 

The  eye. — The  commonest  affection  of  the  eye 
in  secondary  syphilis  is  plastic  iritis.  This  is  accom- 
panied by  pain  and  aching,  with  more  or  less  photo- 
phobia and  lachrymation.  An  examination  shows  that 
the   conjunctiva  is   hyper-vascular,   and  the    iris    is 
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surrounded  by  the  deep  zone  of  vessels  which  is  th^ 
usual  accompaniment  of  all  forms  of  iritis.  The 
aqueous  humour  is  turbid  from  admixture  with  in- 
flammatory products,  and  the  colour  of  the  iris  is 
consequently  blurred  and  altered  in  shade.  The  pupil 
is  sluggish,  often  different  in  size  from  its  fellow,  and 
sometimes  irregular.  In  the  anterior  chamber,  on 
the  margins  of  the  pupil,  and  in  the  substance  of  the 
iris  may  be  seen  beads  of  lymph.  If  syphilitic  iritis 
is  allowed  to  run  its  course  unchecked,  the  plastic 
effusion  is  liable  to  become  organized,  so  that  the  pupil 
is  either  blocked  by  fibrous  tissue,  or,  more  frequently, 
the  iris  becomes  adherent  to  the  lens  capsule  on  the 
one  hand  or  to  the  coraea  on  the  other. '  The  forma- 
tion of  such  adhesions  is  often  followed  by  a  very 
persistent  form  of  chronic  iritis,  which  sometimes 
results  in  a  gradual  extension  of  the  inflammation  to 
the  ciliary  processes  and  choroid. 

The  testes  are  often  attacked  by  plastic  in- 
flammation ;  one  or  both  glands  may  be  involved. 
In  this  form  of  orchitis  there  is  a  general  enlargement 
of  the  testis  from  effusion  into  it  of  plastic  exudation, 
which  tends  to  become  organized  into  fibrous  tissue, 
but  which  is  generally  in  great  part  finally  absorbed 
even  in  cases  which  are  not  subjected  to  treatment ; 
on  section,  such  a  testis  will  appear  more  tough  and 
fibrous  than  a  normal  organ.  In  these  cases  the 
inflammation  commonly  extends  to  the  tunica  vaginalis, 
and  effusion  of  fluid  into  the  cavity  of  the  latter  is  of 
frequent  occurrence.  The  epididymis  is  not  usually 
implicated  in  the  inflammatory  process,  and,  except  for 
slight  oedema,  the  cord  is  also  free.  Such  a  testis  is 
painless,  and  gives  no  trouble,  except  by  its  size.  It 
is  often  as  large  as  a  hen*s  egg,  smooth,  heavy,  oval, 
not  tender,  with  marked  absence  of  testicular  sensation 
when  subjected  to  pressure,  and  firm  to  the  touch. 
In  cases  of  long  duration,  the  gland  substance  may  be 
compressed  by  the  contraction  of  the  fibrous  tissue, 
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and  become  atrophied.  The  organ  thus  passes  into 
a  condition  of  cirrhosis  entirely  analogous  to  that 
which  is  met  with  in  the  liver  of  drunkards. 

The  diseases  of  the  bones,  joints,  and  arteries 
are  described  in  the  chapters  devoted  to  these  subjects. 


The  typical  lesion  of  tertiary  syphilis  is  the 
formation  of  gummata,  but,  in  addition,  there  is 
a  general  tendency  to  suppurations  in  various  parts 
of  the  body. 

A  g;ununa  is  an  inflammatory  new  growth  in  which 
the  cell  exudation  has  a  special  tendency  to  degenerate 
and  form  gummy  or  caseous  masses.  The  exudation  at 
first  is  in  no  way  distinguishable  from  that  of  a  simple 
inflammation,  and  its  initial  tendency  is  to  develop  into 
young  fibrous  tissue.  This  development,  however,  is 
generally  very  imperfect,  for  the  cell-growth  is  not 
sufficiently  vascularized,  and  soon  degenerates  into  a 
caseous  pulp.  The  caseous  material  is  always  found 
in  *the  central  or  oldest  part  of  the  gumma,  and  is 
surrounded  by  the  ill-developed  fibrous  tissue  just 
mentioned,  whilst  outside  this  again  the  cell  exudation 
progresses,  and  causes  a  constant  increase  in  the  size 
of  the  swelling.  Three  zones  are  commonly  described 
in  a  gumma — the  outer  or  cellular,  the  middle  or 
fibrous,  and  the  central  or  caseous. 

As  a  gumma  increases  in  size  it  is  accompanied  by 
all  the  symptoms  of  chronic  inflammation,  and  is  often 
surrounded  by  much  plastic  exudation.  When  it 
comes  to  the  surface  and  discharges  its  contents,  a 
circular  crater-like  cavity  is  left,  the  edges  of  which 
are  much  undermined,  and  the  base  sloughy.  If  no 
treatment  be  adopted,  healing  is  very  slow,  and  a 
depressed  scar  always  results.  Gummata  vary  much 
in  size,  the  average  growth  being  not  larger  than  a 
walnut,  whilst  swellings  as  large  as  or  larger  than  an 
apple  are  sometimes  seen.  The  commonest  sites  for 
gummata  are  the  muscles  and  subcutaneous  tissues, 
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but  they  occur  also  in  the  liver,  kidneys,  spleen,  brain, 
spinal  cord,  tongue,  bursae,  joints,  and  testes.  In 
addition  to  the  definite  circular  swellings  to  which 
the  name  of  gumma  should  be  limited,  inflammations 
with  a  tendency  to  the  same  formation  of  caseous 
matter,  but  without  the  same  circumscription  or 
tendency  to  form  globular  masses,  are  common  in 
tertiary  syphilis,  especially  in  connection  with  the 
osseous  system.  To  such  inflammations  the  epithet 
of  "  gummatous  "  is  well  applied. 

Diseases  of  the  skin  and  cellnlar  tissue. — 
Ulcers  of  a  peculiarly  unhealthy  and  persistent 
nature  are  of  frequent  occurrence  in  tertiary  syphilis. 
They  may  form  in  any  part  of  the  body,  but  are 
perhaps  most  common  on  the  lower  extremities. 
The  base  of  such  an  ulcer  is  usually  sloughy,  and  the 
pus  secreted  scanty  and  shreddy.  The  edges  are 
sharply  cut,  and  are  often  crescentic  in  shape ;  these 
ulcers  sometimes  attain  a  considerable  size,  and  when 
occurring  on  the  face  may  simulate  lupus. 

Rupia  is  a  form  of  ulceration  of  the  skin  which 
is  met  with  in  syphilis  alone.  Each  ulcer  com- 
mences as  a  vesicle ;  this  pustulates,  its  contents  are 
discharged,  and  a  scab  forms.  Beneath  the  scab 
ulceration  progresses  eccentrically,  and  fresh  scabs 
are  produced.  In  consequence  of  the  constant  increase 
in  circumference  of  the  ulcer,  the  more  recent  scabs 
are  larger  than  the  earlier  ones,  and  a  conical  concre- 
tion is  thus  formed,  the  first  and  smallest  scab  being 
at  the  apex  of  the  cone.  If  the  scab  is  removed,  an 
unhealthy,  sloughy  ulcer  of  circular  shape,  and  about 
the  size  of  a  sixpence  or  a  shilling,  is  exposed.  When 
this  has  healed,  a  pigmented  cicatrix  remains.  A 
score  or  two  of  such  ulcers  may  be  present  at  the 
same  time  in  a  single  individual. 

IMseases  of  the  mucons  surfaces. — ^The 
tongue  may  be  the  seat  of  gummatous  growths  or 
of  deep  ulceration.  The  former  occur  chiefly  on  the 
dorsum,  and  often  near  the  tip.     They  vary  in  size 
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from  a  pea  to  a  walnut,  and,  when  their  contents  have 
discharged,  a  typical  gummatous  ulcer  remains.  The 
deep  ulceration  may  affect  the  whole  dorsum  of  the 
tongue,  or  a  part  only  of  one  of  the  lateral  margins. 
In  the  former  case  fissures  form,  and  the  whole  surface 
becomes  cracked  and  furrowed.  In  the  latter,  deep 
ulcers,  with  sharply  cut  edges  and  sloughy  bases,  de- 
velop on  the  sides  of  the  tongue,  chiefly  towards  its 
posterior  part,  and  sometimes  closely  simulate  epithe- 
lioma. Both  these  forms  of  ulceration  are  most 
persistent  and  intractable,  and  are,  moreover,  liable 
to  frequent  recurrences. 

The  larsrnz,  like  the  tongue,  is  liable  to  be 
destroyed  in  part  by  ulceration.  This  very  frequently 
commences  in  the  epiglottis,  and  may  completely 
destroy  it.  The  ary-epiglottic  folds  are  also  commonly 
involved,  and  the  destructive  process  may  extend  to 
the  true  vocal  cords.  In  bad  cases  the  cartilages  of  the 
larynx  are  attacked,  and  either  ulcerate  or  necrose. 
In  consequence  of  the  very  considerable  formation  of 
fibrous  tissue  which  follows  the  ulceration,  the  glottis 
is  sometimes  stenosed,  and  dyspnoea  results. 

The  alimentary  tract  as  a  whole  is  remarkably 
free  from  syphilitic  disease,  for  although  cases  of 
ulceration  of  the  small  intestines  have  been  recorded, 
they,  as  well  as  the  oesophagus  and  stomach,  usually 
escape.  The  rectum  is  not  so  fortunate,  and  extensive 
ulceration  spreading  up  the  gut  from  near  the  anus 
sometimes  causes  the  formation  of  numerous  fistulae, 
with  thickening  of  the  gut  and  resulting  stricture. 
In  some  cases  a  fatal  result  ensues  either  from  long- 
continued  suppuration  or  from  peritonitis. 

Visceral  S3rphilis« — This  subject  is  too  large  to 
be  dealt  with  at  any  length  in  the  present  work,  and 
it  must  suffice  to  mention  briefly  the  chief  changes  that 
are  found. 

The  lungs  and  heart  are  not  often  affected,  but  the 
former  may  be  the  seat  of  fibroid  induration,  and  in 
the  latter  organ  gummata  may  develop. 
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Ihp  Abdominal  viscera,  are  more  frequently  diseased. 
In  tlie  liver  and  spleen  gummata  are  common,  and  in 
the  former  viseus  the  capsule  may  be  thickened  by 
peri-hepatitis,  and  bands  of  fibi«us  tissue  may  develop 
in  its  Hubstance  ;  by  the  contraction  of  these  bands 
the  liver  becomes  puckered,  and  its  surface  deeply 
fissured  and  irregularly  lobed.  Gummata  may  form 
in  the  kidneys  also,  but  are  less  common  than  in  the 
liver  and  spleen.  In  all  these  viscera  there  is  often, 
in  addition  to  other  lesions,  amyloid  degeneration. 

Bath  the  brain  and  spinal  conl  are  liable  to  gum- 
matous disease,  and  sclerosis  may  result  from  the  for- 
mation and  contraction  of  fibrous  tLssue.  The  peri- 
pheral nerves  also  are  occasionally  the  seat  of  syphili- 
tic inflammation. 

Fia.  7. 


Section  of  a  SypbUitic  Testis,  witlj  guiunifttn  of  various  aizos. 

In  the  testes  gummata  are  met  with  ;  they  occupy 
the  body  of  the  gland  rather  than  the  epididymis, 
and  are  prone  to  break  down  and  discharge  through 
the  scrotum.  A  testis  with  gummatous  growths  is  in 
the  early  stage  nodular  and  of  iiTPgulai'  shape,  and 
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later  on  is  often  in  great  part  destroyed ;  both  testes 
may  be  affected. 

The  syphilitic  diseases  of  the  eye  are  both  numerous 
and  destructive ;  the  most  important  are  diffuse  in- 
flammations of  the  choroid  and  retina,  and  chronic 
inflammations  of  the  iris  and  ciliary  region. 

The  diseases  of  the  bones,  joints,  and  vessels  in  ter- 
tiary syphilis  are  described  in  the  chapters  devoted  to 
these  subjects. 

COXrOBXrZTAZi    stfbzilzs. 

Syphilis  may  be  transmitted  to  the  offspring  by 
either  parent,  and,  when  inherited  from  the  father, 
the  mother  may  herself  become  infected  from  the  child 
without  the  occurrence  of  any  primary  sore. 

A  syphilitic  infant  frequently  shows  no  evident  signs 
of  disease  at  the  time  of  birth,  and  none  may  appear 
for  several  weeks.  In  other  cases  the  child  is 
evidently  syphilitic  when  born.  The  disease  often 
results  in  the  death  of  the  fcetus  whilst  in  utero,  a 
fact  which  readily  explains  the  frequency  of  mis- 
caniage  in  paothers  who  are  pregnant  by  syphilitic 
husbands. 

One  of  the  earliest  symptoms  of  congenital  syphilis 
is  a  difficulty  in  breathing,  which  has  earned  for  the 
disease  the  popular  name  of  "  the  snuffles."  This  is 
due  to  inflammation,  and  possibly  ulceration,  of  the 
mucous  membrane  of  the  nose,  with  consequent  catarrh 
and  obstruction  to  the  free  entry  of  air.  In  bad  cases^ 
on  account  of  the  interference  with  the  nasal  respira- 
tion, the  child  has  great  difficulty  in  sucking. 

Within  a  few  weeks,  eruptions  appear  on  the 
cutaneous  and  mucous  surfaces,  especially  on  the 
buttocks.  The  eruption  differs  in  different  cases,  and 
in  different  parts  of  the  body  in  the  same  case. 
Sometimes  there  are  rose-coloured  spots,  and  with 
these  may  be  mingled  others  of  a  distinct  coppery 
colour.  On  the  palms  of  the  hands  and  soles  of  the 
feet  the  eruption   is  generally  squamous,  and    the 
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epidermis  desquamating.  Around  the  anus,  in  the 
groins,  and  at  the  angles  of  the  mouth  mucous  tubercles 
are  common.  Occasionally  the  eruption  is  vesicular, 
and  large  bullae  are  formed ;  to  such  a  rash  the  name 
of  "syphilitic  pemphigus"  is  applied.  The  whole 
skin  is,  in  bad  cases,  much  wrinkled,  dry,  and  dirty, 
and  the  child  looks  prematurely  old  and  wizened. 
Cracks  and  fissures  are  common  about  the  angles  of 
the  mouth,  and  often  leave  pale  radiating  scars  which 
permanently  mark  the  patient  and  afford  valuable 
evidence  of  the  disease. 

There  is  frequently  considerable  disturbance  of 
the  gastro-intestinal  tract,  with  tumid  abdomen  and 
diarrhoea.  The  abdominal  viscera  may  be  enlarged 
either  by  amyloid  disease  or  by  simple  congestion  and 
fibroid  thickening.  The  milk-teeth  are  late  in  being 
cut,  and  are  liable  to  early  decay;  they  do  not, 
however,  exhibit  any  change  which  is  typical  of 
syphilis. 

The  osseous  system  exhibits  lesions  which  are 
amongst  those  most  characteristic  of  the  disease. 
They  have  been  especially  described  by  Drs.  Barlow 
and  Lees  in  England,  and  by  Professor  Parrot  in 
France.  These  lesions  are  of  two  kinds — (i)  atrophic, 
(2)  osteoph3rtic. 

In  the  bones  of  the  skuU  the  atrophic  lesions  are 
of  two  varieties.  In  the  one  the  bone  is  not  diminished 
in  thickness,  but  its  substance  undergoes  a  degenera- 
tive change,  with  the  production  of  a  gelatinous-like 
material,  the  bone-salts  being  removed.  In  the  other 
there  is  simple  atrophy  of  the  cranial  bones  at  those 
parts  where  they  are  exposed  to  the  greatest  pressure, 
the  bone  being  thinned  away  until  the  brain  is  only 
covered  by  a  transparent  membrane.  In  this  condition 
— which  is  almost  exactly  similar  to  that  which  is 
met  with  in  rickets,  and  to  which  also  the  name  of 
"  eraniotabes  "  is  applied — the  soft  places  in  the  skull 
can  be  readily  felt  by  the  finger  diu*ing  life ;  this  is  not 
the  case  with  the  gelatiniform  degeneration. 
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The  oateophytic  leaions  of  the  skull  are  very  typical. 
In  them  there  is  a  production  of  new  bone  from 
the  periosteum,  with  consequent  thickening  of   the 


Skull  from  a  casn  of  Corgouibil  Sj-j>liili». 
ahowiog  the  symmeljical  boases  over  (lio  frontal 
uiid  parietal  bones  which  result  from  poriostitie. 

(^varift.  This  thickening  ocoura  in  very  definite 
Kituations,  and  is  almost  invariably  Hymmetrical.  The 
sites  for  the  thickening  arc  the  parietal  and  frontal 
bones  on  each  side  of  the  middle  line,  and  in  cloae 
proximity  to  the  anterior  f  ontanelle.  In  these  situa- 
tions, rounded,  raised  bosses  of  bone  are  formed, 
which  sometimes  attain  a  thickness  of  half  an  inch  or 
more,  and  produce  a  most  peculiar  and  characteristic 
appearance.  Skulls  so  altei-ed  in  shape  are  frequently 
called  "  natiform." 

In  tite  long  bones  the  atrophic  lesions  are  limited 
to  the  epiphysial  ends.  They  are  characterized  by  ex- 
cessive caiciication  of  the  cartilage  matrix,  and  the 
consequent  formation  of  a  very  imperfect  hone,  and 
by  the  absorption  of  the  bone  already  produced.  In 
consequence  of   these   alterations    in   structure,   the 
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attachment  of  the  diaphysis  to  the  epiphysis  becomes 
weakened,  and  complete  separation  is  readily  produced 
by  the  application  of  slight  violence.  When  this 
reparation  occurs,  suppuration  occasionally  ensues. 
In  these  cases  of  disease  of  the  epiphysial  ends,  there 
may  be  a  spurious  paralysis,  which  is  dependent  upon 
the  pain  caused  by  movement  as  well  as  on  the 
'  inherent  weakness  of  the  bone.  Gelatiniform  degene- 
ration, such  as  affects  the  skull,  is  also  met  with  in 
the  long  bones. 

The  osteophytic  lesions  are  much  more  common 
than  are  the  atrophic  ones ;  the  bones  most  commonly 
affected  are  the  humerus,  tibia,  femur,  and  ulna, 
although  no  bone  is  altogether  exempt.  The  forma- 
tion of  osteophytes  is  in  some  cases  very  extensive,  and 
the  osteophytes  themselves  present  various  appear- 
ances. In  one  variety,  described  by  Parrot  as  the 
"  osteoid,"  there  is  a  production  of  new  bone  which  is 
rather  more  spongy  than  normal  osseous  tissue,  and  is 
deposited  in  a  series  of  layers  placed  one  on  the  other, 
^nd  each  separated  from  the  one  beneath  by  a  layer 
of  medulla.  In  other  cases  the  new  formation 
beneath  the  periosteum  is  hardly  at  all  calcified,  and 
consists  rather  of  fibrous  tissue  of  a  yellowish  colour, 
slightly  vascular,  and  simulating  the  animal  matrix  of 
bone.  To  this  variety  of  osteophytic  growth  Parrot 
has  applied  the  term  "  rachitic,"  but  between  it  and 
the  osteoid  variety  all  grades  may  be  found. 

The  above  are  the  chief  forms  in  which  congenital 
syphilis  manifests  itself  in  the  infant.  Later  in  life 
other  changes  occur,  which  are  too  extensive  to  permit 
of  lengthened  description. 

The  cornea  may  be  the  seat  of  interstitial  keratitis, 
an  affection  which  commences  in  one  eye  and  goes  on 
to  produce  a  more  or  less  complete  opacity  of  the 
whole  cornea,  but  afterwards  tends  to  clear  up,  and 
generally  leaves  only  a  few  slightly  opaque  patches. 
The  other  eye  begins  to  be  affected  at  the  time  when 
the  eye  first  attacked  is  improving,  and  passes  through 

I  2 
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similar  stages  of  disease.  The  retina,  the  iris,  and  the 
choroid  may  be  attacked  by  chronic  inflammations. 
Deafness  is  liable  to  supervene  very  suddenly  in  early 
childhood,  and  to  result  in  complete  loss  of  hearing. 
It  is  apparently  of  nervous  origin,  and  occurs  in- 
dependently of  all  external  cause  or  apparent  change 
in  the  conducting  media.  Chronic  inflammation  of 
the  tympanum,  with  thickening  of  the  membrane,  is 
also  met  with  in  congenital  syphilis. 

The  permanent  teeth  are  in  some  cases  deformed 
in  a  very  typical  manner.  The  central  incisors  are  small 
and  ill-developed,  are  separated  from  one  another  by 
a  larger  space  than  is  usual,  and  are  deeply  notched 
on  their  cutting  edges.  It  is  to  this  notching  that  the 
greatest  importance  is  to  be  attached.  The  lateral 
incisors  and  the  canines  are  brittle,  and  the  enamel  is 
broken  away  at  their  free  edges  so  as  to  leave  a 
portion  of  the  dentine  protruding,  like  the  peg  of  a 
peg-top,  from  the  rest  of  the  crown.  All  the  teeth  are 
liable  to  premature  decay. 

Ulcerations  of  the  skin  and  gummata  are  of 
common  occurrence  in  congenital  syphilis;  they  do 
not  differ  from  similar  lesions  in  patients  who  have 
acquired  the  disease. 

Chronic  osteitis  and  periostitis  are  not  in- 
frequently met  with  in  children  of  about  six  to  twelve 
years  of  age.  They  affect  chiefly  the  long  bones,  and 
in  some  cases  attack  several  bones  in  the  same  patient, 
causing  much  deformity  by  the  great  thickening,  as  well 
as  curvature  and  lengthening,  which  they  produce. 
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CHAPTER    XV. 
TUKOVRS. 

A  TUMOUR  is  a  mass  of  newly  formed  tissue  tending 
to  grow  and  persist  independently  of  the  structures 
amongst  which  it  is  placed,  and  not  serving  any  useful 
or  physiological  purpose.  Thus,  a  tumour  differs  in 
all  these  particulars  from  a  mere  hypertrophy,  which 
is  commonly  the  direct  or  indirect  result  of  local 
changes  in  nutrition,  or  is  a  consequence  of  increased 
physiological  requirements,  and  which,  moreover, 
instead  of  persisting,  as  a  tumour  usually  does,  is 
liable  to  subside  when  the  stimulus  which  induced  it 
has  passed  away.  In  another  respect  also  a  tumour 
differs  from  a  mere  hypertrophy,  for,  whilst  in  the 
latter  the  natural  shape  of  the  organ  or  tissue  is 
preserved,  a  tumour  forms  a  definite  swelling  or  out- 
growth, which  usually  spoils  the  normal  symmetry  of 
the  part. 

From  inflammatoiy  swellings  a  tumour  differs  in  its 
tendency  to  persist,  and  not  to  terminate  in  resolution 
or  suppuration  ;  in  its  origin,  which  is  frequently  in- 
dependent of  all  exciting  causes ;  and  in  its  intimate 
structure,  which  is  usually  materially  different  from 
that  seen  in  inflammatory  growths. 

Again,  a  tumour  being  defined  as  a  "  mass  of  newly 
formed  tissue,"  it  is  evident  that  swellings  caused  by 
extravasation  of  blood,  by  displacement  of  an  organ,  or 
by  distension  with  fluid  of  a  pre-existing  cavity,  such 
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as  the  tunica  vaginalis  or  a  bursa,  cannot  be  included 
under  this  head. 

ciLusss  or  TUMomis. 

The  causes  of  tumoors  are  but  little  known^ 
and  even  in  those  cases  where  their  origin  is  distinctly 
traceable  to  injury  or  irritation  we  are  at  present 
quite  unable  to  explain  why  in  the  vast  majority  of 
cases  these  usually  produce  inflammatory  changes, 
whilst  in  the  few  they  cause  tumour-growth.  The 
following  theories  have  been  advanced,  and,  as  they 
all  have  something  to  support  them,  they  may  be 
briefly  considered. 

First,  inclusion  theory,  or  embryonic  h3rpo» 
thesis  of  Cohnheim. — According  to  this,  tumours 
are  developed  from  embryonic  cells,  which,  having 
been  produced  in  greater  numbers  than  are  required 
for  the  formation  of  the  foetal  tissues,  remain  in  the 
locality  in  which  they  originally  grew,  and  are  lighted 
up  into  active  growth  either  by  the  application  of 
some  artificial  irritation  or  by  the  normal  physiological 
activity  of  the  part  excited  in  a  natural  manner. 

In  support  of  this  theory  it  is  pointed  out  that  moles, 
which  are  composed  of  connective- tissue  cells,  may 
develop  in  later  life — and  especially  if  irritated — inta 
melanotic  sarcomata;  that  the  exostoses  which  are 
common  at  the  articular  ends  of  long  bones  un- 
doubtedly develop  from  portions  of  epiphysial  carti- 
lage which  have  been  left  uncalcified  in  the  shaft ; 
and  that  many  tumours  originate  in  parts  of  the  body 
in  which  structures  present  in  foetal  life  have  been  sup- 
pressed, or  in  parts  where,  in  the  process  of  closure  of 
clefts  or  involutions  of  epithelium,  it  appears  probable 
that  more  cells  than  could  be  utilized  might  have 
been  included.  For  example,  epithelioma  is  most 
common  at  the  junction  of  mucous  membrane  with 
skin,  and  in  parts,  like  the  rectum  and  uterus,  where 
a  junction  has  been  efi*ected  during  foetal  life  between 
the  viscera  and  the  surface  of  the  body.     Although, 
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however,  this  theory  is  an  attractive  one,  it  by  no 
means  accounts  for  even  a  considerable  proportion  of 
all  tumours,  and  is  not  sufficiently  supported  by  either 
physiological  or  histological  research  to  allow  of  its 
general  acceptance. 

Second,  hereditary  influence. — In  a  certain 
number  of  cases  of  tumour  a  clear  family  history  of 
similar  growths  may  be  obtained.  This  of  course 
does  not  prove  that  tumours  are  of  constitutional 
origin,  for  they  may  be  inherited  as  local  aflFections, 
just  as  may  club-foot  or  other  deformities. 

Third,  irritation  and  injury. — Whilst  foetal 
inclusion  and  hereditary  taint  may  act  as  predisposing 
causes,  irritation  and  injury  may  be  considered  as 
exciting  causes  of  tumour-growth.  Thus  irritation  of 
the  skin  by  acrid  matters  may  produce  warts,  e.^.,  in 
workers  in  tar  or  petroleum,  or  may  promote  epithe- 
lioma, as  in  sweeps'  cancer  of  the  scrotum.  Again, 
the  mechanical  irritation  of  a  mucous  surface,  such 
as  that  of  the  lip  or  tongue  by  a  sharp  tooth,  a  jagged 
pipe,  excessive  smoking,  <kc.,  may  result  in  the  pro- 
duction of  a  similar  growth. 

But,  whilst  long-continued  irritation  often  precedes 
warty  or  epitheliomatous  tumours,  the  occurrence  of 
sarcomata  is  influenced  rather  by  direct  and  sudden 
injury,  especially  in  the  form  of  contusion.  Thus  a 
blow  on  the  testis  may  precede  sarcoma  of  that  organ, 
and  a  similar  history  is  not  uncommon  in  periosteal 
sarcomata  of  bone. 

Fourth,  physiological  activity  and  decline. 
— Sarcomata  are  especially  prone  to  develop  in  early 
life  in  rapidly  growing  connective  tissues,  whilst  carci- 
nomata,  grow  in  glands  and  other  structures  under- 
going retrograde  change,  such  as  the  mamma  and 
uterus  after  the  child-bearing  period. 

BSVaibOPMBVT    jCLVD    BZOBlTBRATZOir    OF 

TUMOmBLS. 

Whatever  may  be  the  cause  or  causes  of  a  tumour, 
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when  once  it  has  developed,  it  almost  always  persists, 
and  commonly  continues  to  grow.  It  is  true  that 
some  growths  occasionally  disappear  spontaneously, 
e.g.,  warts  and  lipomata,  and  that  others,  e.g,,  the  can- 
cellous exostoses  of  the  long  hones,  after  a  time  cease 
to  increase  in  size.  These,  however,  are  exceptions, 
and  a  tumour,  as  above  stated,  is  characterized  both 
by  its  persistency  and  its  tendency  to  increase. 

In  some  cases  the  structure  of  a  tumour  undergoes 
changes  in  its  further  development,  and,  putting 
aside  for  the  present  the  ulceration  which  iS  common 
in  malignant  growths,  it  may  be  said  that  these 
changes  are  generally  of  a  degenerative  nature. 

Calcareons  degeneration  is  one  of  the  common- 
est changes,  and  is  often  seen  in  enchrondromata,  end 
more  rarely  in  fatty  tumours  whose  rate  of  increase 
is  very  slow  or  which  have  ceased  to  grow. 

Mucoid  degeneration  is  also  seen  in  cartila- 
ginous tumours  as  well  as  in  many  of  the  sarcomata, 
and  is  characterized  by  a  gelatinous,  semi-translucent 
appearance,  or  else  by  the  formation  of  a  cyst  con- 
taining viscid  fluid  resulting  from  liquefaction  of  the 
matrix. 

Fatty  degeneration  is  met  with  especially  in 
the  epithelial  cells  of  cancerous  growths,  but  occa- 
sionally in  the  sarcomata  and  in  innocent  tumours. 

Inflammation  is  a  rare  complication  of  malignant 
tumours,  but  is  still  more  rarely  met  with  in  innocent 
growths.  It  is  characterized  by  the  usual  local  signs, 
and  may  terminate  in  suppuration.  I  have  seen  this 
in  both  carcinomata  and  sarcomata — ^in  several  cases 
of  the  former  in  the  female  breast,  and  in  the  latter 
in  the  neck  and  testis.  It  is  a  complication  to  be 
remembered,  for  the  presence  of  pus  is  usually  to  be 
looked  upon  as  contra-indicating  new  growth. 

Sloaghing  is  a  very  rare  occurrence  in  tumours, 
and  is  limited  to  a  few  instances  of  large  fatty  or 
soft  fibrous  masses,  and  to  cancers. 

Hsemorrhagic  infiltration  is  often  seen  in  scft 
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sarcomata,  and  more  rarely  in  other  tumours;  it 
sometimes  causes  a  rapid  increase  in  size  of  cystic 
growths,  and  may  thus  simulate  malignancy. 

BZFFBBSirCSS  BBTWBSIT  ZlTirOCZXrT  AJTD 
KAXiZOXTjCLirT  TITMOiniB. 

All  tumours  are  for  clinical  purposes  roughly 
divided  into  two  large  groups,  the  innocent  and  the 
malignant.  To  the  special  characteristics  of  each 
of  these  groups  it  will  now  be  necessary  to  turn  before 
passing  on  to  consider  the  structure  of  the  different 
forms  of  new  growth. 

Malignant  tumours  differ  from  innocent  ones  in 
the  following  particulars: — i.  Mode  of  growth; 
2,  glandular  affection ;  3,  dissemination ;  4,  affection 
of  the  general  health;  5,  local  recurrence  after  re- 
moval. 

I.  Mode  of  growth. — All  malignant  growths 
tend  to  infUtrate  the  tissues  in  which  they  develop, 
and  in  this  respect  differ  essentially  from  innocent 
tumours,  such  as  lipomata,  fibromata,  &c.,  which 
simply  push  the  structures  to  one  side,  or  separate 
them  from  one  another.  Malignant  growths  are 
practically  never  thoroughly  encapsuled,  but  blend 
with  and  are  inseparable  from  the  structures  around 
them.  Into  these  they  grow,  and  on  these  they  feed, 
so  that  in  time  the  tissues  are  replaced  by  the  growth. 
But,  in  addition  to  infiltration,  a  malignant  tumour 
increases  with  much  greater  rapidity  than  does  an 
innocent  one.  Its  blood-supply  is  large,  its  cell  mul- 
tiplication rapid,  and  within  three  or  four  months  it 
may  attain  a  considerable  size.  The  skin  covering  it 
is  at  first  tightly  stretched,  but  soon  becomes  red 
and  shiny,  then  dimpled,  puckered,  and  adherent, 
and  finally,  giving  way,  allows  the  protrusion  of  a 
bleeding,  soft,  pulpy  mass.  Exposure  to  the  air  is  soon 
followed  by  decomposition,  with  foul  smell,  and  fetid 
secretion,  and  the  patient  is  worn  out  by  the  com- 
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bination  of  septic  conditions  and  profuse  discharge 
of  blood  and  pus. 

2.  Glandular  a£Fection. — One  of  the  best  marked 
and  most  widely  recognized  signs  of  malignancy  is 
the  occurrence  of  secondary  growths  in  the  neigh- 
bouring lymphatic  glands.  Enlargement  of  glands 
near  a  tumour  may  be  due  to  irritation  or  inflamma- 
tion, but  these  have  nothing  to  do  with  the  glandular 
affection  under  consideration,  which  consists  in  a  re- 
production in  the  gland  of  the  exact  counterpart  of 
the  primary  growth,  so  perfect  that  any  slight  pecu- 
liarities in  the  original  tumour  can  be  easily  recog- 
nized  in  the  glandular  enlargement. 

But  although  glandular  affection  is  good  evidence 
of  malignancy,  whether  the  glands  shall  or  shall  not 
be  occupied  by  secondary  growths  in  any  given  case 
depends  on  two  conditions — (a)  the  character,  and 
(b)  the  locality  of  the  growth. 

As  regards  the  character,  it  may  be  said  that, 
speaking  generally,  the  carcinomata  more  often  cause 
glandular  infection  than  do  the  sarcomata,  and  that 
the  epitheliomata  are  of  all  tumours  those  most  likely 
to  give  rise  to  this  complication.  The  sarcomata  do, 
however,  in  many  cases  affect  the  glands,  one  variety 
— the  melanotic — invariably  doing  so. 

As  to  locality,  carcinomata  in  certain  situations,  such 
as  the  oesophagus,  stomach,  and  superior  maxillary 
bone,  seldom  cause  secondary  growths  in  the  lym- 
phatics ;  whilst,  on  the  other  hand,  sarcomata  of  the 
testis  always  affect  the  glands,  though  similar  growths 
in  the  breast  hardly  ever  do  so.  For  further  infor- 
mation on  these  points  reference  must  be  made  to  the 
chapters  on  the  diseases  of  the  various  tissues  and 
organs. 

3.  Dissemination, — The  reproduction  of  a  growth 
in  other  parts  of  the  body,  often  far  removed  from 
the  seat  of  the  primary  tumour,  is  justly  regarded 
as  evidence  of  the  worst  kind  of  malignancy.  No 
viscera  are   exempt,   and  the  bones,   muscles,    and 
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central  nervous  system  may  any  or  all  be  implicated. 
As  in  the  case  of  the  glands,  the  secondary  tumours 
exactly  resemble  the  primary  growth,  and  the  occur- 
rence or  absence  of  dissemination  is  dependent  on  the 
structure  and  position  of  the  primary  tumour.  The 
growths  which  disseminate  most  rapidly  are  the  round- 
celled  sarcomata  and  the  encephaloid  cancers. 

4.  Affection  of  the  general  health. —  The 
term  "  cancerous  cachexia  "  has  for  long  been  employed 
to  indicate  the  wasted  form  and  enfeebled  health 
which  so  often  accompany  the  development  of  a 
malignant  tumour;  and,  although  the  old  idea  that 
the  cachexia  was  of  a  special  kind  peculiar  to  cancers 
is  no  longer  upheld,  there  is  no  doubt  that  the  general 
health  does  become  affected,  and  that  a  patient  often 
wastes  to  an  extent  which  is  out  of  proportion  to  the 
apparent  demands  made  by  the  disease  upon  his  vital 
resources.  Emaciation  becomes  more  marked  when 
the  viscera  are  implicated,  and  special  symptoms  are 
developed  according  to  the  particular  viscus  affected. 

5.  Local  recurrence. — AJmost  all  tumours  which 
show  their  malignancy  in  one  of  the  ways  already 
mentioned  are  also  prone  to  recur  locally  when 
removed;  but  many  growths  which  do  not  tend  to 
become  disseminated  do  tend  to  recur  locally  and 
sometimes  to  affect  the  glands.  Such  growths  as 
these  are  said  to  have  a  "limited  malignancy,"  the 
chief  of  them  being  the  fibro-sarcomas  or  recurrent 
fibroids  of  the  skin  and  subcutaneous  tissues,  the 
rodent  ulcers,  and  to  a  less  extent  the  cutaneous 
epitheliomata  of  the  body  and  of  the  lips.  In  some 
cases  the  tumour  recurs  time  after  time  in  the  scar 
left  by  the  operation,  and  may,  by  its  local  extension 
and  implication  of  vital  structures,  destroy  life  with- 
out causing  any  glandular  affection  or  becoming  dis- 
seminated in  the  viscera. 

c&ASSzrzcjCLTzoir  of  tvmours. 

All  tumours  may  be  placed  in  one  of  three  classes — 
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I.,  connective-tissue  growths ;  II.,  epithelial  growths ; 
III.,  cysts. 

Both  the  first  and  second  classes  may  be  again  sub- 
divided into  innocent  and  malignant,  and  the  whole 
tabulated  according  to  their  structure  as  follows : — 

I.  Connective-tissue  tumours — 
Innocent : 
Fibroma. 
Myxoma. 
Lipoma. 
Chondroma. 
Osteoma. 
Lymphoma. 
Lymphangioma. 
Myoma* 
Neuroma. 
Angeioma. 
Malignant : 
Sarcoma. 

II.  Epithelial  tumours — 
Innocent : 

Adenoma. 

Papilloma. 
Malignant : 

Carcinoma. 

III.  Cysts. 

In  the  following  pages  the  general  structure  of 
the  various  growths  will  be  described ;  but,  as  their 
clinical  course  and  behaviour  vary  much  with  their 
position,  I  have  chosen  to  deal  with  them  in  detail  in 
the  chapters  on  the  different  organs  and  tissues  of 
the  body. 
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CHAPTER  XVI. 
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TUKonas. 

All  the  connective-tissue  tumours  are  developed  from 
connective-tissue  cells,  which,  in  the  case  of  the  inno- 
cent growths,  are  further  developed  into  some  struc- 
ture which  is  an  exact  imitation  of  one  or  other  of 
the  various  connective  tissues  found  in  the  normal 
adult  body.  In  the  malignant  growths — the  sarco- 
mata— ^the  cells  remain  in  a  more  or  less  undeveloped 
or  embryonic  state,  and  form  large  masses  such  as 
are  only  met  with  normally  in  the  foetus. 


The  fibromata  are  tumours  composed  of  fibrous 
tissue,  and  just  aS  in  the  human  body  fibrous  tissue 
may  be  loose  and  succulent,  e.g.,  in  the  scrotum  and 
eyelids,  or  dense  and  firm,  as  in  the  ligaments  and 
tendons,  so  also  the  fibromata  may  be  soft  or  hard. 
In  the  one  case  they  are  composed  of  loose  fibrillar 
tissue  with  large  spaces  and  many  cells,  in  the  other 
of  densely  packed  bundles  of  fibres  closely  interlaced. 
The  fibromata  grow  slowly,  and  are  but  slightly 
vascular. 

The  soft  fibromas  are  most  common  on  the  inner 
side  of  the  upper  arm  and  thigh,  close  to  the  axilla 
or  the  perineum,  and  are  more  rarely  met  with  in  the 
labia  and  scrotum,  on  the  scalp,  and  in  the  subcutaneous 
tissue  in  other  parts  of  the  body.     They  often  attain 
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a  considerable  size,  aad  may  weigh  several  pounds. 
They  are  commonly  peduncidated  and  pendulous. 
Occasionally  fluid  accumulates  in  the  intercellular 
spaces,  and  forms  cysts. 

The  hard  fibroioata  occur  on  the  periosteum  of 
the  jaw-bones  as  epulides,  or  on   that  of  the  nasal 


ITard  Fibroma  from  the  Snbcutanpoua  Tissue. 
(Crouch,  i  inch.) 

bones  as  fibrous  polypi.  More  rai-ely  they  are  seen 
in  the  inter-muscular  septa,  on  the  nerves  as  "  false 
neuromata,"  aa  well  as  in  the  breast,  where,  mixed 
with  gland  tissue,  they  are  called  adeno- fibromata. 

BtTXOMATA. 

Myxomata  are  tumours  composed  of  mucous  tissue. 
There  are  all  grades  between  a  soft  fibroma  and  a 
myxoma,  and  the  latter  may  be  justly  looked  upon  as 
a  soft  fibixima  the  intercellular  substance  of  which 
has  been  replaced  by  mucin.  Such  a  metamorphosis, 
if  complete,  would  leave  only  the  branched  connective- 
tissue  cells,  enclosing  spaces  containing  viscid  fluid, 
but  it  is  very  rarely  that  a  pure  myxoma  of  such  a 
structure  is  found,  all  those  that  1  have  myself  ex- 
amined containing  some  intercellular  fibrous  tissue. 

The  myxomata  form  soft,  gelatinous  semi-translu- 
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cent  tumours,  generally  pedunculated,  and  yieldii^  a 
■riiseid  fluid  on  section.  The  microscope  shows  swollen 
fibrous  tissue,  and  a  network  formed  by  the  branching 
processes  of  connective-tissue  cells. 


llyxo 


Secondary  chiingeB  are  common,  for,  on  account  of 
the  delicacy  of  their  structure,  extravasations  of  blood 
into  the  substance  of  the  myxomata  are  of  frequent 
occurrence,  and,  the  thin  pedicle  being  liable  to  be- 
rasme  twisted,  the  tumours  may  inflame  or  slough. 

Clinical  characterx.^ — Myxomata  may  ilevelop 
at  any  time  of  life,  and  are  almost  limited  to  mucous 
surfaces,  such  as  the  nose,  rectum,  bladder,  uterus,  &c., 
where  they  form  the  well-known  mucous  polypi. 


lljponiata  are  tumours  composed  of  fat.  They  form 
lobulated  gi'owths,  and  may  attain  a  great  size,  some- 
times weighing  many  pounds.  They  are  surrounded 
by  a  firm  fibrous  capsule  which  is  closely  adherent  to 
the  ne^hbouring  tissues,  though  loosely  attached  to 
the  tumour.  Of  this  fact  advantage  is  t«ken  in  ope- 
rations for  the  removal  of  such  growths,  the  capsule 
being  freely  opened,  and  the  tumour  easily  shelled  out 
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from  within  it.  A  lipoma,  on  section,  is  of  a  yellowish 
colour,  and  is  indistinguishable  from  subcutaneous 
fat  except  by  the  greater  firmness  of  its  fibrous 
matrix.  Microscopical  examination  shows  that  the 
fat  is  contained  in  connective-tissue  cells,  which  are 
held  together  by  a  delicate  network  of  fibres.  The 
cells  are  larger  than  those  usually  seen  in  normal  fat. 

Secondary  changes  are  not  common  in  the  lipomata, 
but  in  those  which  are  of  very  long  standing,  and 
especially  in  those  which  have  ceased  to  grow,  calcifi- 
cation is  of  occasional  occurrence.  When  they  are 
very  large,  and  subjected  to  pressure,  the  skin  over 
them  is  sometimes  ulcerated. 

Clinical  characters. — Lipomata  are  generally 
met  with  in  people  over  middle  age,  and  in  those  who 
are  stout  rather  than  in  thin  subjects.  They  may 
occur  in  the  subcutaneous  tissue  of  any  part  of  the 
body,  but  show  a  distinct  preference  for  the  dorsal  sur- 
faces of  the  trunk  and  limbs,  and  are  in  some  cases 
apparently  the  result  of  friction  or  pressure.  Com- 
mon situations  for  them  are  the  subcutaneous  tissue 
of  the  neck,  shoulders,  lumbar  and  gluteal  regions. 
Their  capsules  are  attached  by  small  fibrous  processes 
to  the  skin,  so  that  the  latter  becomes  dimpled  or 
puckered  if  attempts  are  made  to  raise  it  from  the 
tumour.  In  most  cases  lipomata  are  superficial  to  the 
muscles,  though  occasionally  they  dip  beneath  and 
between  the  latter.  Other  situations  in  which  deep- 
seated  lipomata  occasionally  occur  are  the  spermatic 
cord,  the  omentum,  and  the  viscera. 

Diffuse  lipoma  is  a  form  of  fatty  tumour  which 
is  not  limited  by  any  capsule.  It  is  simply  a  local 
overgrowth  of  the  fat  normally  found  in  the  sub- 
cutaneous connective  tissue,  from  which  it  does  not 
differ  in  any  respect.  The  patients  in  whom  diffuse 
lipomata  are  found  are  usually  stout  men  ovcf  middle 
age,  and  those  who  are  of  intemperate  habits  appear 
specially  liable  to  be  affected.  The  most  common 
positions  for  these  growths  are  the  submental  regions, 
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where  they  form  pendulous  masses,  looking  like  && 
exaggerated  double  cliin;  the  back  of  the  neck  and 
poet-mastoid  regioniB,  where  they  are  lasually  sym- 
metrical; the  groins,  scrotum,  and  abdominal  walk. 


The  chondromata  are  tumours  composed  of  carti- 
lage. 

They  vary  much  in  size  according  to  their  position 
and  attachments,  are  surrounded  by  a  fibrous  capsule, 
and  are  often  nodulated.  Their  cut  surface  is  divided 
into  lobes,  and  is  either  bluish-white,  smooth,  and 
glistening,  or  fibrous  and  striated  j  acme,  again,  are 
soft  and  gelatinous  on  section,  and  present  a  granular 
or  ground-glass  appearance.  Each  tumour  is  closely 
attached  to  its  capsule,  which  forms  for  it  a  sheath 
or  perichondrium.  Microscopical  examination  shows 
different  structure  in   different  cases.     In  some  the 

Fio.  II. 


matrix  is  hyaline,  as  in  articular  cartilage ;  in  others  it 
is  fibrous,  as  in  fibro-cartilage.  The  cells  are  some- 
times enclosed  in  groups  of  three  or  four  in  capsules ; 
in  other  tumours  they  are  not  encapsuled,  and  are 
scattered  singly  throughout   the  matrix,     The  cells 
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vary  much  in  size  even  in  the  same  tumour.  They 
are  generally  round  or  oval,  but  occasionally  poly- 
hedral or  stellate. 

Secondary  changes  are  of  very  common  occurrence 
in  chondromata.  The  intercellular  substance  in  these 
tumours  is  exceedingly  prone  to  undergo  mucoid  soften- 
ing, the  matrix  being  converted  into  a  sticky  fluid, 
and  forming  cysts.  Calcification  is  also  common. 
It  occurs  especially  in  the  more  central  parts  of  the 
growth,  the  salts  being  first  deposited  in  the  nuclei  of 
the  cells.  Ossification  is  not  common  in  pure  enchon- 
dromata,  but  does  occasionally  occur. 

Clinical  characters. — ^The  enchondromata  are 
most  often  met  with  in  the  bones  of  the  hand,  and 
more  rarely  in  the  foot,  the  long  bones,  and  the  pelvis. 
They  grow  also  from  the  rib-cartilages,  and  are 
specially  liable  to  spring  from  two  or  three  of  the 
latter  rather  than  from  any  single  one.  In  the  soft 
tissues  they  are  found  in  the  parotid,  testis,  and 
breast ;  in  the  latter  very  rarely,  and  in  the  former 
seldom  unmixed  with  sarcomatous  or  other  tissue. 

OBTSOMATA. 

Osteomata  are  tumours  composed  of  bone.  They 
almost  always  grow  from  some  part  of  the  osseous 
system,  and  are  fully  described  in  the  chapter  on 
"  Tumours  of  Bone."  Very  rarely,  osteomata  are  also 
met  with  in  the  soft  tissues,  and  examples  have  been 
recorded  of  bony  growths  in  the  lungs,  brain,  and 
parotid  gland.  In  the  muscles  also  single  bony  growths 
are  met  with,  whilst  in  the  disease  known  as  "  myositis 
ossificans  "  there  is  a  formation  of  bone  in  many  parts 
of  the  muscular  system. 

The  Ijrmphomata  and  Ijrmphangiomata  are 
fully  described  in  the  chapter  on  "  Diseases  of  the 
Lymphatic  System." 

MTOMATA. 

The  myomata  are  tumours  composed  of  muscular 
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tissue,  which  is  almost  always  of  the  unstriped  or 
involuntary  variety,  and  is  frequently  mixed  with 
much  fibrous  tissue. 

Myomata  form  rounded,  encapsuled  tumours  whose 
cut  surface  is  firm  and  fibrous.  A  myoma  is  softer 
than  a  hard  fibroma,  aud  generally  dot  so  white  and 
shiny.  Microacopicat  examination  shows  that  the 
growth  consiste  of  long,  spindle-shaped  fibres  with 
central  nuclei,  placed  with  their  pjj,  ,3 

long  axes  parallel,  and  held  in 
apposition  by  a  framework  of 
fibrous  tissue.  The  myomata  are 
but  little  vascular. 

Secondary  changes    in    these 

"tumours  are  common,  especially 
when  they  occur  in  the  uterus ; 

"there  they  are  very  liable  to 
become  calcified. 

Clinically,  myomata  are  found 

in  the  uterus  and  prostate,  and 

infinitely    more    rarely    in    the 

intestine,  stomach,  and  cesopha- 

gus. 

Striped  muscle  is  met  with  in        Uterine  Myoma. 

mixed  tumoura  only,  chiefly  in        ('>»"<:'',  J  inch.) 

■sarcomata  of  the  kidney  in  young  children. 

WBTKOIE&TA. 

Neuroma  is  a  term  which  is  usually  applied  in- 
discriminately to  all  tumours  growing  on  a  nerve- 
trunk,  those  which  aro  composed  of  nervous  tissue 
being  called  "true  neuromata,"  those  composed  of 
fibrous,  myxomatous,  or  sarcomatous  tissue  being 
named  "false  neuromata." 

Tne  neuromata  are  very  rare.  They  may  be 
composed  of  either  medullated  or  non-medullated 
fibres,  and  cases  have  been  described  in  which 
neuromata  in  connection  with  the  central  nervous 
system  have  been  found  to  contain  branched  nerve- 
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ceUs  also.  True  neuromata  form  rounded  or  oval 
swellings  of  small  size.  The  nerve-tubes  of  which 
they  are  composed  are  usually  not  continuous  with 
those  of  the  nerve-trunk  to  which  they  are  attached, 
but  form  an  irregular  network  mixed  with  a  varying 
amount  of  loose  connective  tissue. 

The  most  common  form  of  false  neuroma  is  com- 
posed of  fibrous  tissue,  but  myxomata,  gliomata,  and 
sarcomata  are  also  met  with.  The  latter  differ  from 
the  fibromata  in  the  greater  rapidity  of  their  growth, 
in  their  tendency  to  infiltrate  rather  than  simply  to 
push  aside  the  nerve-fibres  amongst  which  they 
grow,  in  their  greater  softness,  and  in  the  gelatinous, 
homogeneous  appearance  of  a  freshly  cut  surface. 

The  pressure  of  a  neuroma  on  the  nerve-fibres 
amongst  which  it  lies  may  cause  much  pain,  may 
induce  sensory  or  motor  paralysis,  or  cause  trophic 
lesions  of  various  kinds  in  the  peripheral  parts. 
Neuromata  are  sometimes  multiple,  and  cases  have 
been  recorded  in  which  tumours  were  found  on  almost 
every  nerve  in  the  body,  amounting  in  all  to  several 
hundreds. 

The  bulbous  swellings  which  form  on  nerves  after 
injury,  and  which  are  sometimes  named  "traumatic 
neuromata,"  are  not  tumours  in  the  ordinary  sense 
of  the  word,  and  are  described  in  the  chapter  on 
"  Injuries  of  Nerves." 


The  angeiomata,  or  vascular  tumours,  are  growths 
composed  of  blood-vessels,  and  are  commonly  divided 
into  two  classes — ^the  simple  or  capillary,  and  the 
caTemoos  or  venous. 

The  simple  or  capillary  angeiomata  are  com- 
monly known  as  "  nsevi,"  and  are  of  congenital  origin, 
although  their  size  at  birth  is  often  minute.  A 
simple  naevus  is  composed  of  a  fibrous  stroma  contain- 
ing many  large,  and  thin-walled  capillaries,  which 
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frequently  present  irregular  pouches  or  bulgings, 
and  anastomose  very  freely.  In  almost  all  capillary 
XLsevi  there  are  also  a  certain  number  of  arteries  and 
veins,  such  as  are  met  with  more  especially  in  the 
cavernous  variety. 

Clinical  characters. — This  form  of  nsBvus  is 
found  most  often  on  the  face  and  neck,  although  no 
part  of  the  surface  of  the  trunk  or  Hmbs  is  entirely 
exempt.  In  coloiu*  cutaneous  naevi  vary,  but  are 
more  often  bright  red  than  dusky  and  blue.  The 
extent  of  skin  implicated  also  differs  much  in  different 
cases,  but  the  growths  are  almost  invariably  but  little 
raised  from  the  surface,  are  soft  and  spongy  to  the 
touch,  and  can  be  made  to  disappear  almost  entirely 
by  firm  pressure. 

Many  capillary  nsevi,  if  left  alone,  gradually  shrink, 
the  blood-vessels  composing  them  being  obliterated. 

Cayemoxui  or  venous  angeiomata  are  most 
often  found  in  the  skin  and  subcutaneous  tissues,  where 
they  form  "  venous  nsevi."  These  tumours  closely  re- 
semble .  in  their  structure  the  erectile  tissue  of  the 
penis,  being  composed  of  a  fibrous  stroma  enclosing 
large  irregular  cavities  or  spaces  filled  with  blood, 
which  open  directly  into  the  neighbouring  veins  and 
arteries.  The  cavities  are  lined  by  tessellated  endothe- 
lium, and  appear  to  be  formed  both  by  dilatation  of 
pre-existing  capillaries,  with  absorption  of  the  fibrous 
stroma  separating  them,  and  by  the  development  of 
new  vessels. 

Clinical  characters. — The  venous  nsevi,  which 
involve  the  skin  as  well  as  the  subcutaneous  tissue, 
form  irregular,  bluish,  or  purple  swellings,  which  are 
soft,  and  capable  of  being  greatly  diminished  by 
pressure.  When,  however,  they  are  situated  entirely 
l3eneath  the  skin,  they  may  cause  but  little  discolora- 
tion. In  some  of  these  cases  a  considerable  quantity 
of  fat  is  found  mixed  with  the  cavernous  tissue,  and 
the  tumour  feels  like  an  ordinary  lipoma.  Such 
growths  have  been  named  "  nsevoid  lipomata." 
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CHAPTER  XVII. 

XAZ.XGNANT    COKKBCTZVS-TZSSVB 
TVKOnXlS,  0&  SA&COKATA. 

A  sarcoma  is  a  tumour  composed  of  embryonic 
connective-tissue  cells,  and  develops  from  one  of  the 
various  connective  tissues  of  the  body.  The  type  of 
the  connective-tissue  cell  is  the  leucocyte,  but  many 
of  the  cells  of  the  sarcomata  differ  from  leucocytes 
both  in  shape  and  size. 

In  a  typical  sarcoma  there  is  no  definite  stroma, 
the  cells  being  closely  packed  and  uniformly  distributed 
throughout  all  parts  of  a  section.  Blood-vessels  are 
numerous,  the  smaller  arterioles  having  very  thin 
walls,  and  often  appearing  as  narrow  channels  bounded 
merely  by  the  cells  of  the  growth.  No  lymphatics, 
have  been  demonstrated. 

ClbiLSSZFZCATZOXr. 

The  sarcomata  may  be  divided  into  four  chief 
groups — (i.)  round-celled,  (ii.)  spindle- celled^ 
(iii.)  mixed-celled,  (iv.)  giant-celled  or  mye- 
loid. 

Ronnd-celled  sarcomata. — These  tumours  are 
composed  of  round,  granular  cells,  with  no  definite 
cell-wall,  often  multinucleated,  and  in  any  individual 
tumour  usually  of  the  same  size  throughout.  The 
cells  vary  much  in  size,  however,  in  different  growths. 
In  some  they  are  no  larger  than  a  leucocyte — small 
round-celled  sarcoma ;  whilst  in  others  they  are  more 


tliaa  double  or  treble  this  size — large  round-celled 
sarcoma.  The  matrix  is  usually  soft,  granular,  or 
homogeneous,  and  abundantly  supplied  with  vessels. 


;>[iidle -celled  Barcomft  from  the 
SubcuUneoua  Tisaue, 
{Oroucb,i[nch.) 


The  tpbtdle- celled  sarcomata  consist  of  closely 
packed,  oval,  spindle,  fusiform,  or  oat-shaped  cells, 


MEsed-celled  Saroonia.     (Orouol!,  J  incli.) 
which    are   generally  granular   and   multinucleated, 
have  no  definite  cdl-walls,  and  are  mostly  airauged 
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with  their  long  axes  parallel  to  each  other.  They  vaiy 
in  size  in  different  tumours,  but  are  UBually  &I1  of 
about  the  same  dimensioDs  in  an;  individual  growth. 
They  are  collected  in  bundles,  and  are  embedded  in  a, 
matrix  which,  though  sometimes  homogeneous,  is 
occasionally  fibrillated.  They  are  not  so  vascular  as 
the  round-celled  variety. 

The  mixed-celled  sarcomatB  are  composed  of 
ceUs   of    various   shapes  and    sizes,   whose    general 
<'haracters  are  similar  to  those  of    the  round-  and 
Fio.  16.  spindle-celled  growths. 

The  myeloid  or  giant- 
celled  sarcomata  are 
characterized  by  the  pre- 
sence of  large  multinu- 
cleated cells,  such  as  are 
seen  in  the  marrow  of 
bone,  and  are  often  some 
twenty  to  thirty  times 
the  size  of  a  leucocyte, 
containing  from    ten    to 

Myeloid  Ssrcomn  from  the  Lower  forty     nuclei.  Mingled 

Jaw.    (Croucli,  J  inch.)  ^^th  these  are  a  number 

of  oval,  spindle,  or  round  cells. 


Although  the  sarcomata  may  be  primarily  sub- 
divided into  the  above  four  groups,  they  nevertheless 
present  numerous  well-defined  varieties  which  may 
now  be  briefly  described. 

Melanotic  sarcomata.  —  These  tumours  are 
characterized  by  the  presence  of  pigment,  which  is  of 
a  golden-brown  colour  when  seen  in  minute  quantities, 
but  gives  a  dark-brown  or  black  hue  to  the  growths 
in  which  it  is  found.  The  pigment  is  often  very 
irregularly  distributed,  and  oMurs  both  in  the  cells 
and  in  the  intercellular  matrix.  Most  of  the  melanotic 
sarcomata  belong  to  the  round-celled  group,  though 
some  of  them  are  composed  of  spindle  cells ;  in  the 
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majority  of  specimeos  the  matrbi  is  fibroios,  and  forms 
deflnite  alveoIL 

Melanotic    sarcomata    originate    in    parts    which 
normally  contain  pigment — e.g.,  the  skin  and  the 


Alveolar  Melanotic  Sarcoma  from  the  Skiu.     (ZeiBS,  A.) 

choroid  coat  of  the  eye^and  not  infrequently  com- 
mence in  a  mole  or  wart  which  has  been  irritated  by 
caustics  or  imperfect  attempts  at  removal.  These 
growths  are  extremely  liable  to  become  disseminated 
in  both  the  viscera  and  the  skin,  and  it  is  very  notice- 
able that  in  the  latter  situation  none  of  the  tumours 
ever  attain  any  great  size,  often  ceaeing  to  grow  when 
little  larger  than  a  hazel-nut.  The  lymphatic  glands 
in  the  neighbourhood  of  a  melanotic  growth  are 
almost  always  affected  sooner  or  later  by  secondary 
deposits,  and  in  advanced  cases  pigment  granules  may 
be  found  in  the  urine. 

Lympho-tarcoma. — The  lympho-sarcomata  are 
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composed  of  Bmall  round  cells,  about  the  size  of 
leucocytes,  enclosed  in  a  fine  mediwork  of  connectire 
tissue  whose  general  arrangement  is  precisely  similar 
to  that  seen  in  the  medullary  portions  of  a  lymphatic 
sland.  These  tumours  originate  in  connection  with 
lymphatic  tissue,  and  are  often  seen  in  the  lymphatic 
glands  themselves. 

Fio.  i8. 


Axilla.  (Urouch,  J  Inch.)  Glioms  from  tlie  CerebaUun. 

Glioma  and  glio-sarcoma. — A  glioma  is  a 
tiunour  composed  of  neuroglia,  and  is  in  many  respects 
an  innocent  growth.  Not  infrequently,  however,  the 
neuroglia  tissue  is  mixed  with  much  round-cell  growth, 
and  forms  a  glio-sarcoma,  a  tumour  which  is  softer, 
lees  definitely  encapauled,  and  more  vascular  than  a 
simple  glioma.  Both  these  varieties  occur  almost 
exclusively  in  connection  with  the  nervous  sys- 
tem. 

Hemorrliagic  larcoma. — This  is  a  term  applied 
to  certain  forms  of  round-  or  spindle-celled  growths 
which  evince  a  great  tendency  to  blood  extravasations. 
The  hemorrhage,  which  is  due  to  the  extreme  tenuity 
of  the  vessels,  breaks  up  the  cell-masses,  and  forms 
blood-cysta  of  various  sizes  surroimded  by  a  thin  layer 
of  the  original  tumour.  Many  of  these  hoemorrhagic 
sarcomata  are  liable  to  be  mistaken  for  simple  cysts. 
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the  amount  of  new  growth  surrounding  the  blood 
being  frequently  very  slight. 

Plexiform  sarcoma  or  cylindroma. — ^This  is 
a  rare  variety  of  sarcoma,  composed  of  round  or 
polygonal  cells,  and  is  characterized  by  a  hyaline 
degeneration  of  those  cells  which  are  in  the  immediate 
neighbourhood  of  the  blood-vessels.  The  unaltered 
cells  consequently  appear,  on  section,  to  be  contained 
in  alveoli  with  hyaline  walls.  ^ 

Psammoma  (pearl  tumour). — This  form  of 
sarcoma  has  hitherto  been  found  only  within  the 
cranial  cavity.  It  is  characterized  by  the  presence  of 
concentric  calcareous  masses  surrounded  by  fibrous 
tissue  and  attached  to  fibrous  trabeculse. 

Secondary  changes  in  the  sarcomata. — ^The 
most  common  form  of  degeneration  is  that  known  as 
"  mucoid."  It  usually  commences  in  the  most  central 
portions  of  a  tumour  by  the  distension  of  the  cells 
with  a  clear  gelatinous  fluid.  Gradually  the  whole  of 
the  cell  protoplasm  is  liquefied,  and  the  mucous  fluid 
is  discharged.  In  this  way  cysts  are  developed  in  the 
midst  of  the  new  growth,  and  in  some  cases  the  matrix 
also  seems  to  undergo  a  similar  change.  More  rarely, 
sarcomata  undergo  fatty  degeneration. 

MZXSB    TUMOURS    OF    COXrirSCTZVS-TZSSUB 


Between  the  sarcomata  on  the  one  hand  and  the 
innocent  connective-tissue  tumours  on  the  other  stand 
certain  growths  consisting  in  part  of  cells  and  in  part 
of  more  fully  developed  tissue.  The  pure  sarcomata 
are  characterized  by  the  embryonic  nature  of  their 
cells ;  the  innocent  connective-tissue  tumours,  by  the 
perfect  development  of  their  constituent  structures. 
In  the  intermediate  class  are  found  growths  which, 
whilst  they  consist  in  part  of  fully  developed  tissues, 
yet  comprise  many  more  cells  than  are  found  in  the 
normal  structures  of  the  adult  body.  These  growths 
are  therefore  included  under  the  sarcomata,  and  a 
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prefix  is  used  to  indicate  the  tissue  with  which  the 
sarcomatous  elements  are  mingled.  Thus  a  "fibro- 
sarcoma" or  **fibrifying  sarcoma"  is  a  connective- 
tissue  growth  composed  of  a  mixture  of  fibrous  tissue 
and  sarcoma;  a  " chondro-sarcoma "  or  " chondrifying 
sarcoma,"  a  tumour  of  cartilage  and  sarcoma,  &c. ;  and 
between  such  growths  and  sarcomata  on  the  one  hand, 
and  innocent  fibromas  and  enchondromas  on  the  other 
no  definite  line  can  be  drawn. 

A  fibro- sarcoma  is  composed  of  spindle  cells  and 
fibrous  tissue,  and  all  grades  of  development  between 
cells  and  fibres  can  often  be  seen  in  the  same  specimen. 
These  growths  were  formerly  described  as  "  recurrent 
fibroids." 

A  myxo- sarcoma  consists  of  a  matrix,  such  as 
has  been  already  described  under  the  myxomata,  in 
which  are  scattered  round  cells. 

An  osteo-sarcoma  is  a  form  of  sarcoma  occurring 
inbones,  in  which  around-  or  spindle-celled  sarcomatous 
growth  is  developed  with  and  in  an  osseous  matrix ; 
the  matrix  of  the  sarcoma  becomes,  in  fact,  converted 
into  bone. 

A  chondro-sarcoma  is  composed  of  a  mixture  of 
cartilage  and  sarcomatous  tissue  combined  in  varying 
proportions. 

Naked-eye  appearances  of  sarcomata. — 
Sarcomata  differ  much  from  one  another  in  appear- 
ance. The  most  noticeable  feature  of  their  freshly  cut 
surface  is  its  homogeneous,  structureless  appearance, 
and  the  complete  absence  of  fibrillation  or  striation ; 
in  this  the  sarcomata  differ  from  almost  all  other 
growths.  Those  tumours  which  are  purely  cellular 
are  soft,  brain-like,  and  pulpy,  of  a  dirty-white  colour, 
and  very  friable.  Some  sarcomata,  especially  those 
which  are  undergoing  mucoid  degeneration,  present 
a  gelatinous  or  semi-translucent  appearance,  whilst 
others  are  mottled  by  blood  extravasations.  In 
proportion  as  the  sarcomatous  tissue  is  mingled  with 
fibrous,    cartilaginous,   or  other   structures,   so    th^ 
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appearance  on  section  of  course  differs.  Some  sar- 
comata present  a  fairly  definite  capsule,  but  the  more 
cellular  forms  infiltrate  in  the  manner  common  to  all 
malignant  growths.  The  myeloid  sarcomata  of  bone 
are  specially  characterized  by  their  reddish-brown  or 
maroon  colour,  and  their  tendency  to  form  blood- 
•  cysts. 

Clinical  characters  of  the  sarcomata. — The 
clinical  course  run  by  the  sarcomata  differs  not  only 
with  their  microscopical  structure,  but  still  more  with 
the  locality  and  tissue  in  which  they  develop.  The 
present  paragraphs,  therefore,  deal  only  very  briefly 
with  this  subject,  and  for  further  information  refer- 
ence must  be  made  to  the  chapters  on  the  tumours 
of  the  different  organs  and  tissues. 

Sarcomata  occur  in  the  young  and  middle-aged 
rather  than  in  the  old,  and  occasionally  follow  injuries, 
such  as  contusions.  The  more  malignant  the  tumour, 
the  more  rapidly  it  grows  and  tends  to  disseminate. 
Round-celled  growths  are  the  most  malignant  of  all, 
and  may  become  widely  diffused  and  destroy  life  within 
six  or  eight  months  of  their  commencement.  The 
myeloid  tumours  are  the  least  malignant  of  the  pure 
sarcomata,  and  frequently  do  not  recur  after  removal. 
Many  of  the  fibro-sarcomata  of  the  skin  and  subcuta- 
neous tissue  also  show  but  little  malignancy,  merely 
tending  to  recur  locally  if  removed,  and  not  affecting 
distant  organs. 

The  majority  of  sarcomata  do  not  affect  the  neigh- 
bouring lymphatic  glands,  though  whether  they  do  so 
depends  rather  on  their  position  than  on  their  micro- 
scopical structure ;  e,g,,  a  round-celled  sarcoma  of  the 
testis  almost  invariably  causes  secondary  growths  in 
the  lumbar  glands,  whilst  a  tumour  of  the  breast  of 
a  precisely  similar  structure  practically  never  causes 
glandular  growth. 

If  the  skin  over  them  becomes  implicated,  sarco- 
mata fungate,  and  form  soft,  bleeding  masses,  which 
discharge  a  mixture  of  blood  and  pus. 
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In  some  cases  the  structure  of  a  sarcoma  varies  with 
its  recurrence,  and  the  recurrent  growths  may  present 
a  different  microscopical  appearance  from  that  of  the 
tumour  which  was  first  removed.  Thus  the  primary- 
tumour  may  be  a  fibro-sarcoma  with  spindle  cells,  and 
the  growth  which  recurs  at  the  site  of  operation  may 
be  entirely  cellular,  without  any  fibrous  stroma,  and, 
consequently  of  a  more  malignant  character.  On  the 
other  hand,  the  recurrent  growth  is  sometimes  less 
cellular  and  therefore  more  innocent  than  the  primary 
tumour,  and,  as  might  be  expected,  the  clinical  course 
differs  with  the  structure.  Thus,  the  recurrent  growth 
may  grow  more  rapidly  than  the  primary  one,  and,  if 
again  removed,  may  recur  after  a  shorter  interval ;  or 
the  reverse  may  occur,  and  the  second  tumour  may 
grow  more  slowly,  and,  after  another  removal,  may 
not  return  until  after  a  longer  interval  than  that 
between  the  first  operation  and  the  first  recurrence. 
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ZNNOCBMT  BPZTHfiZiZAXi  TUKOURS. 

Like  the  connective-tissue  growths,  the  epithelial 
tumours  may  be  conveniently  divided  into  innocent 
and  malignant,  and  as  in  the  connective-tissue  growths 
the  innocent  tumours  are  formed  on  the  type  of  some 
one  of  the  normal  tissues  of  the  adult  body,  so  in  the 
innocent  epithelial  tumours  the  adenomata  and 
papillomata  are  reproductions  of  the  normal  glandular 
and  papillomatous  structures  found  in  different  parts. 
The  carcinomata,  or  malignant  epithelial  growths,  on 
the  other  hand,  are  formed  of  structures  which  have 
no  counterparts  in  any  of  the  normal  tissues  of  the 
adult  body,  and  thus  are  strictly  comparable  to  the 
malignant  connective-tissue  tumours — the  sarcomata. 


The  papillomata  are  tumours  formed  on  the  type 
of  the  papillae  which  are  normally  developed  in  the 
skin  and  mucous  membranes. 

They  consist  of  a  stroma  composed  of  fibrous  tissue, 
which  is  in  some  cases  richly  cellular,  in  others  dense 
and  fibrous.  In  this  stroma  are  contained  both  blood- 
vessels and  lymphatics,  the  whole  growth  being 
frequently  very  vascular.  The  surface  is  covered  by 
epithelium,  which  varies  in  its  nature  according  to 
the  locality  of  the  growth.  In  papillomata  on  the 
skin  the  epithelial  cells  are  squamous,  and  are  ar- 
ranged in  several  layers,  whilst  in  growths  from  the 


mucous  surface  of  the  bladder  or  mtestme  the  cells 
are  columnar  and  not  ao  thickly  placed. 


Papilloma  from  tUe  Anue.     {Crouch,  i  incli.) 

The  fibrous  stroma  extends  towards  the  free  surfiice 
papillary  processes,  which  in  the  "  simple  "  papillomata 
are  single  and  undivided,  but  in  the  "  compound " 
papillomata  are  branched,  giving  off  processes,  which 
in  their  turn  again  bifurcate.  The  surface  of  a 
papilloma  is  generally  irregular  and  villous,  but  is 
occasionally  smootb,  presenting  no  sign  of  subdivision 
of  the  stroma  into  papillae. 

Secondary  changes  are  common  in  these  growths, 
for  their  exposure  on  free  surfaces  renders  them 
peculiarly  liable  to  injury,  and  thus  ulceration  and 
htemorrh^e  are  of  frequent  occurrence. 

Clinically,  the  papUlomata  are  entirely  innocent, 
and  must  be  clearly  separated  from  malignant  tumours, 
such  as  epitheliomata,  whose  surfaces  are  also  often 
covered  bypapillse,  but  which  differ  structurally  in  the 
most  essential  details  from  simple  papillary  growths. 

Papillomata  are  met  with  on  the  tilfjn  as  warts  and 
corns,  and  on  the  mucous  membranes  of  the  nares, 
tongue,  bladder,  larynx,  and  intestines. 

In  syphilis  also,  and  in  gonorrhceal  discharges, 
mucous  tubercles  or  condylomata,  whose  structure  is 
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essential ly    papillomatouG,    are    of    common    occur- 


Tbe  adenomata  or  glandular  tumours  are  growths 
composed  of  gland  tissue  more  or  less  perfectly  deve- 
loped, and  are  formed  on  the  pattern  of  the  normal 
gland  tissue  found  in  the  different  parte  of  the  body 
from  whence  they  spring. 

Putting  aside  the  lymphadenomata,  which  are  de- 
scribed elsewhere,  and  the  glandular  hypertrophies, 
which  are  not  to  be  included  amonggt  the  true  tumours, 
the  adenomata  may  be  said  to  consiat  of  acini  and 


ducts  when  developing  in  a  racemose  gland,  or  of 
tubes  when  growing  from  the  tubular  glands.  They 
differ  from  the  malignant  epithelial  growths  or  the 
"  atypical  epithelial  tumours "  in  that,  whilst  the 
latter  are  not  formed  after  the  type  of  the  normal 
epithelial  tissue  from  which  they  spring,  the  true 
adenomata  are  exact  or  close  imitations  of  glandular 
structure,  the  tubes  and  acini  forming  them  having  a 
definite  lumen,  and  their  epithelium  being  sharply 
defined  from  the  surrounding  tissue.     The  malignant 


146  ADENOMA. 

epithelial  growths,  again,  are  not  encapsuled,  but 
infiltrate  the  tissues  amongst  which  they  grow,  whilst 
the  adenomata  do  not  infiltrate  and  ai'e  generally 
encapsuled.  Although  composed  of  gland  tissue,  the 
latter  in  the  adenomata  is  not  physiologically  active, 
and  its  secretion  if  formed  is  not  discharged  into  the 
ducts  of  the  gland  in  which  it  grows.  In  consequence 
of  this,  the  tubes  and  acini  are  extremely  liable  to 
become  distended  and  to  form  cysts. 

The  adenomata  of  the  difierent  glands  are  described 
in  future  chapters. 
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CHAPTER  XIX. 

MAXiZOXrAMT  BPZTBSXiZAZi  TUKOUAS, 
Oa  OA&CZNOKATA. 

The  carcinomata  are  tumours  ;growing  from,  and 
composed  of,  epithelial  cells,  which  are  generally  con- 
tained in  spaces  or  alveoli  whose  walls  are  formed  of 
£brous  tissue.  Within  the  alveoli  the  cells  are  not 
separated  from  one  another  by  any  stroma  or  matrix, 
and,  whilst  varying  in  shape  and  size,  closely  resemble 
in  their  general  characters  the  epithelial  cells  of  the 
part  from  which  they  spring.  They  are  frequently 
multinucleated,  and  increase  both  by  fission  and  by 
endogenous  cell-formation.  The  matrix  is  vascular, 
and  blood-vessels  run  in  the  alveolar  walls,  though 
they  do  not  penetrate  into  the  alveoli  or  run  amongst 
the  cells  as  do  the  vessels  of  the  sarcomata.  Lymphatics 
are  well  developed,  and  accompany  the  vessels. 

The  following  are  the  chief  groups  of  the  carcino- 
mata :— 

1.  Epithelioma,  or  squamous-celled  carci- 
noma* 

2.  Rodent  nicer. 

3.  Spheroidal-celled  carcinoma — 

(a)  Scirrhous. 

(b)  Encephaloid.    . 

(c)  Colloid. 

L  2.     . 


EPITHELIOMA. 


4.  Cylindrical  -  celled    carciuoma  ; 

cancer ;  adeao-ci 


An  epithelioma  consists  of  a  new  growth  of  sqimtnouB  _ 
epithelial  cells,  which  not  only  grow,  aa  in  the  papillo- 
mata,  towards  the  free  surface,  but  also  infiltrate  and 
destroy  the  subjacent  tissues.  Microscopically,  these 
tumours  are  found  to  originate  in  ingrowths  of  solid 
columns  of  cells   from    the    interpapillary   processes 


Epithelioms  of  the  Lip.  The  epithel[um 
tbe  eubjacent  tisBuee,  and  has  citneed  a  com 
Hon  of  cellfl  in  its  neigbbourbood.     (ZeisB, 

which  are  common  to  all  cutaneous  and  11 
faces.  As  these  ingrowths  extend  into  the  subjacent 
tissues  they  throw  out  lateral  branches,  which,  uniting 
with  similar  offshoots  from  other  columns,  form,  an 
irregular  epithelial  network.  At  the  same  time  that 
this  ingrowth  occurs  an  outgrowth  also  takes  place, 
and  a  warty  excrescence  of  epithelium  develops,  the 
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superficial  cells  of  which  soon  break  away,  and  thus 
expose  the  deeper  parts  of  the  growth.  In  this  way 
a  malignant  nicer  is  developed,  whose  base  and  edges 
are  alike  formed  by  the  tumour.  This  disint^;ration 
of  the  superficial  cells  continues  with  a  rapidity  equal 
to  that  of  their  development,  and  thus,  whilst  the  new 
growth  constantly  extends  amongst  and  destroys  the 
subjacent  structures,  the  ulceration  gener^y  prevents 


Cell-neats  from  a        . 
CDDceutric  urangemeDtB  and  semiluuftr  abape  ot 
the  eiteraal  Uyera  ot  cella.     (Cronch,  (  incli.) 

ihe    tumour    from   attaining   a    conriderable   size. 

Around  the  ingrowiag  columns  there  is  generally 
evidence  of  irritation  of  the  tissues  into  which  the 
«pitheltoma  is  making  its  way,  for  the  cells  of  the  new 
growth  behave  as  foreign  bodies  in  respect  to  the  other 
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tissues,  and  the  growing  edge  of  each  column  is  thus 
surrounded  by  much  smaUs^eU  infiltration. 

The  epithehal  cells  of  which  the  growth  is  composed 
are  usually  large,  very  irregular  in  shape,  often  pos- 
sessing processes,  miiltinucleated,  and  sometimes  in 
the  process  of  proliferating  by  endogenous  cell- 
formation.  Embedded  in  the  epithelial  columns  are 
cell-nestSy  which  vary  much  in  number  and  size  in 
different  specimens.  They  are  composed  of  central 
cells  of  a  rounded  shape,  which  in  some  specimens  are 
much  broken  down  and  degenerated.  Around  these 
are  small  crescent-shaped  cells  with  their  concavities 
inwards,  and  outside  these  again  are  layers  on  layers 
of  cells  similar  in  shape  but  of  larger  size.  The  nests 
are  formed  by  the  very  rapid  proliferation  of  cells  at 
various  foci  in  the  tumour.  ITie  cells  first  formed  at 
any  focus  are  pushed  towards  the  periphery  by  the 
constant  and  rapid  growth  in  the  centre,  and  become 
flattened  or  crescentic  through  the  resistance  offered 
by  the  surrounding  tissues.  The  chief  significance  of 
a  nest  is  that  it  indicates  rapid  cell-growth,  and  there- 
fore, when  occurring  in  the  deeper  parts  of  the  skin, 
or  in  the  subcutaneous  tissues,  is  diagnostic  of  epi- 
thelioma, for  no  such  formations  exist  under  normal 
circumstances  in  this  situation. 

Locality. — ^The  most  common  situations  for  epi- 
theliomata  are  the  junctions  of  mucous  and  cutaneous 
surfaces.  They  occur  on  the  lips  (usually  the  lower 
lip)  and  other  parts  of  the  face,  the  tongue,  the 
laiynx,  the  oesophagus,  the  rectum  and  anus ;  on  the 
penis,  the  scrotum,  the  vulva,  the  os  uteri;  more 
rarely  on  the  skin  of  the  extremities  or  trunk, 
especially  in  the  site  of  old  scars,  ulcers,  or  sinuses, 
and  in  the  bladder. 

Clinical  characters. — Epithelioma  is  essentially 
a  disease  of  late  life,  and  is  seldom  seen  before  the 
age  of  forty.  It  commences  as  a  warty  or  papillated 
growth,  which  increases  rapidly  and  infiltrates  the 
tissues    amongst  which  it  develops.     The    tumour 
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ulcerates  early,  the  ulcer  having  a  foul  sloughy  base 
and  raised  indurated  edges  formed  of  that  part  of  the 
epithelioma  which  has  not  yet  become  involved  in  the 
ulcerative  process.  The  destruction  of  tissue  is  at 
times  very  great,  and  is  accompanied  by  much  pain. 
The  neighbouring  lymphatic  glands  are  early  affected, 
and  in  them  the  epithelioma  runs  a  course  precisely 
similar  to  that  of  the  primary  tumour.  The  masses 
of  growth  in  the  glands  commonly  attain  a  much 
greater  size  than  does  the  original  tumour,  and  not 
infrequently  suppurate.  Secondary  growths  in  the 
viscera  are  not  common,  although  they  do  occur,  and 
death  generally  results  from  direct  extension  to  im- 
portant structures,  and  from  exhaustion  caused  by 
pain  and  by  discharge  of  blood  and  pus. 

It  should  be  mentioned  that,  in  addition  to  the 
squamous-celled  carcinomata,  epitheliomata  composed 
of  columnar  cells  grow  from  the  mucous  membrane  of 
the  nose  and  antrum. 

BODBITT   VXiCSS. 

A  rodent  ulcer  is  a  tumour  composed  of  embryonic 
epithelial  cells,  and  is  developed  in  the  derma, 
apparently  from  the  glandular  structures,  such  as  the 
sebaceous  glands,  the  sweat  glands,  and  the  hair 
follicles,  which  are  found  in  tme  situation.  It  thus 
differs  in  its  origin  from  epithelioma,  which  is  essen- 
tially an  ingrowth  of  the  surface  epithelium. 

The  cell-growth  invades  the  tissues  in  the  form  of 
large  flask-shaped  or  irregular  ingrowths,  frequently 
separated  from  each  other  by  several  normal  papillae 
and  interpapillary  processes.  The  cells  themselves  are 
small  and  round,  being  usually  not  more  than  one- 
third  as  large  as  those  forming  the  epitheliomata. 
They  show  a  great  tendency  to  become  vacuolated, 
and  thus  form  spaces  in  the  centre  of  the  ingrowing 
mass.  In  most  specimens  there  are  no  cell-nests,  and 
these,  when  present,  are  very  small,  ill-developed,  and 
sparsely  scattered.     The  epidermis  is  infiltrated  from 
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below,  and,  being  deetroj'ed  after  a  t 
the  protruBion  of  the  cell-growth,  an  < 
followed  by  ulceration  or  disintegratiot 
of  epithelioma. 


Bodeat  Ulcer  from  the  Face.  The  aurfscc  epitLelinni 
bM  nut  proliferated,  uid,  beneath  it,  the  dernu  and 
subcutaueODa  tisene  are  infiltnted  with  an  IrregulaT 
growtti  of  Btmdl  rouod  ajid  oval  celts.   (Crouch,  J  inch.) 

Irf>cality. — Kodent  ulcer  is  almost  limited  bo  the 
face,  and  is  most  common  on  the  side  of  the  nose,  at 
the  inner  angle  of  the  orbit,  on  the  forehead,  and  the 
prominence  of  the  malar  bone.  It  is  rare  on  the  lips 
and  chin. 

Clinical  cbaracten, — Bodent  ulcer  is  seldom 
seen  before  the  age  of  forty.  It  commences  as  a  amall 
wart  or  pimple,  the  centre  of  which,  in  time,  ulcerates ; 
the  growth  of  the  wart  and  the  spread  of  the 
ulceration  progress  with  about  equal  rapidity,  so  that 
at  no  time  is  there  any  large  amount  of  new  growth. 
Frequently  the  ulceration  heals  in  one  place  whilst  it 
extends  in  another,  but  the  scar  which  forme  is  not 
stable,  and  soon  again  In-eaks  down. 

The  growth  of  these  tumours  is  essentially  slow, 
though  the  rate  of  growth  differs  somewhat  in  different 


SCIERHOUS  CARCINOMA.  1 53 

cases.  An  ulcer  as  large  as  a  sixpence  is  often  found 
to  be  a  year  or  more  old.  When  fully  developed,  a 
rodent  ulcer  is  a  flattened  growth  of  an  irregular  shape, 
with  a  grey,  smooth,  and  glazed  base,  devoid  of  healthy 
granulations,  and  discharging  thin,  watery  pus.  In 
parts,  a  little  ill-formed  scar-tissue  may  be  seen,  and 
the  surface  is  often  covered  by  a  scab.  The  edges 
are  sometimes  sharply  cut  and  not  raised,  but  more 
frequently  are  both  raised  and  indurated.  The 
lymphatic  glands  are  never  affected  by  secondary 
tumours,  and  the  viscera  remain  throughout  free 
from  disseminated  growths.  Although  large  por- 
tions of  the  face  are  commonly  destroyed,  rodent 
ulcer  is  so  slow  in  its  progress  that  the  patient  often 
dies  from  old  age  or  intercurrent  disease  before  the 
tumour  reaches  a  vital  part,  such  as  the  brain.  In 
some  cases  the  whole  of  the  lips,  nose,  eyes,  and 
mouth  are  destroyed  before  death  occurs. 

8PHBROZBA&-CB&&BB    CA&CZVOMA. 

The  spheroidal-celled  carcinomata  are  subdivided 
into  three  groups:  (i)  Scirrhous;  (2)  Encephaloid; 
(3)  Colloid. 

Scirrhous  carcinoma.  —  To  the  naked-eye  a 
scirrhous  carcinoma  appears  as  a  white,  fibrous  mass, 
very  firm  and  dense,  cutting  with  a  peculiar  grating 
or  creaking  sensation,  concave  on  section,  and  with 
an  irregular  margin.  The  tumour  is  not  encap- 
suled,  and  at  its  edge  may  be  seen  small  masses  of 
fat,  or  other  normal  tissues,  which  are  being  infiltrated 
by  the  growth,  and  which  have,  as  it  were,  been 
entangled  by  it  preparatory  to  being  absorbed.  The 
soft  parts  ai*ound  the  cancerous  growth  are  puckered 
and  drawn  towards  the  tumoiu*  by  the  contraction 
of  the  branching  processes  which  extend  from  the 
margins  of  the  latter. 

Examined  microscopically,  a  scirrhous  carcinoma  is 
found  to  consist  of  spheroidal  epithelial  ceUs  lying  in 
a  stroma  composed  of  interlacing  bands  of  fibres,  and 
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Gontainmg  a  varying  proportion  of  counective-tisaue 
cells.  The  alveoli,  or  spaces,  enclosed  by  these  bands 
are  veiy  irregular  in  shape  and  size,  and  are  smaller 
in  the  more  central  parts  of  the  growth  tlian  at  its 
periphery.  The  epithelial  cells,  though  generally 
spheroidal,  vary  a  good  deal  in  shape  and  size,  being 
larger  and  more  fully  developed  where  the  alveoli  are 
large,  vhUst  in  the  most  central  parts  of  the  growth 
they  may  often  be  seen  to  contain  fatty  granules. 
Some  of  the  alveoli  contain  as  many  as  thirty  or 
forty  cells  or  more,  although  in  other  portions  of  the 
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growth  the  latter  lie  in  groups  of  but  two  or  three,  or 
in  single  file  amidst  the  bundles  of  connective  tissue. 

Secondary  changes  in  scirrhoua  carcinomata 
are  of  common  occurrence,  for,  in  addition  to  ulcer- 
ating when  they  reach  a  surface,  they  are  liable  to 
undergo  fatty  degeneration  in  their  more  central 
parts  or  to  become  the  seat  of  blood  extravasations 
and  cysts.  More  rarely  suppuration  occurs,  and  pna 
is  formed  in  the  substance  of  the  tumour. 

Locality, — By  far  the  most  common  seat  of  scir- 
rhous carcinoma  is  the  female  breast,  but  this  variety 
of  cancer  is  also  found  in  the  uterus,  (ssophagns, 
stomach,  prostate,  and  skin. 
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Clinical  dbanustenu — Scirrhous  cancer  is  most 
common  in  women  after  the  age  of  forty.  .  It  com- 
mences  as  a  firm  knotty  lump  which  is  at  first  pain- 
less,  and  may  thus  attain  a  considerable  size  before 
attracting  attention.  When  fully  developed  the  sur- 
face of  the  tumour  is  irregular,  nodular,  and  very 
hard,  sometimes  feeling  like  a  mass  of  cartilage. 
Though  at  first  movable,  the  growth  soon  contracts 
adhesions,  and  causes  puckering  and  retraction  of  the 
skin  and  adjacent  parts.  The  rapidity  of  growth 
varies  much  in  different  localities,  and  in  the  same 
locality  in  different  patients.  After  a  variable 
time  the  skin  or  mucous  membrane  covering  the 
tumour  becomes  involved,  and  a  sloughing  mass 
protrudes  from  which  both  pus  and  blood  are  dis- 
charged. The  lymphatic  glands  in  the  neighbourhood 
are  early  affected  by  secondary  deposits,  and,  as  time 
goes  on,  the  thoracic  and  abdominal  viscera,  and  more 
rarely  the  bones,  become  the  seat  of  disseminated 
growths. 

Encephaloid  carcinoma. — This  variety  of  the 
spheroidal-<;elled  cancers  is  of  much  more  rare  occur- 
rence than  the  scirrhous  growths.  To  the  naked  eye 
an  encephaloid  carcinoma  presents  a  soft,  greyish,  or 
dirty-white,  brain-like  mass,  mottled  in  places  by 
haemorrhages,  frequently  containing  cysts,  and  readily 
reduced  to  a  pulp  by  slight  pressure.  It  is  nowhere 
encapsuled. 

Microscopically  examined,  an  encephaloid  carci- 
noma consists  of  a  fibrous  stroma  enclosing  alveoli  in 
which  are  contained  spheroidal  epithelial  cells.  The 
alveoli  are  larger  and  more  regular  in  size  than  in 
scirrhous  cancer,  and  their  walls  are  much  more 
delicate,  being  composed  of  finely  fibriUated  con- 
nective tissue  instead  of  the  dense  fibrous  stroma 
of  the  scirrhous  tumours.  The  epithelial  cells  con- 
tained in  the  alveoli  constitute  by  far  the  greater 
portion  of  the  growth.  They  are  large  and  round, 
with  definite  nuclei,  and  well-developed  cell-bodies; 
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Encephaldid  Csrcinomtt  of  the  Antnim.    (Craucb,  ^  inch.) 

IiOcality. — The  female  breast,  testis,  stomach, 
bladder,  and  superior  maxilla  are  the  parts  of  the 
body  in  which  this  form  of  tumour  is  found. 

Clinical   characters. — Medullary  cancers    are 

soft,  elastic,  or  semi-fluctuatiDg  swellings,  of  extremely 
rapid  growth,  quicMy  iavolviag  the  skin,  readily 
fungating,  causing  early  implication,  of  the  glands, 
and  disseminating  in  the  viscera  with  great  rapidity. 
In  many  cases  life  is  destroyed  within  a  year  of  the 
first  appearance  of  the  original  tumour.  As  many  of 
the  round-celled  sarcomata  were  formerly  included 
under  the  medullary  cancers,  these  latter  growths  are 
generally  supposed  to  be  much  more  common  than  is 
really  the  case.  Their  occurrence  is  indeed  of  con- 
siderable rarity. 

Colloid  cancer. — Colloid  cancer  is  merely  a 
variety  of  scirrhous  or  encephalold  carcinoma  in  which 
the  cells,  and  in  many  cases  the  stroma,  undergo 
colloid  degeneration.  To  the  naked  eye  a  colloid 
carcinoma  presents  an  irregular  network,  the  spaces 
of  which  are  filled  by  a  clear,  jelly-hke,  or  slightly 
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opaleacent,  gelatiaous  substance.  The  network  is 
moet  open  and  the  colloid  matter  most  abundant  in 
the  central  or  oldest  portions  of  the  tumour,  whilst 
the  periphery  is  much  like  that  of  a  scirrhous  growth 
in  its  irregular,  infiltrating  edge,  and  nodulated 
surface. 

Microscopically  examined,  a  section  shows  the 
alveolation  of  the  matrix  and  the  masses  of  epithelial 
cells  common  to  the  other  varieties  of  carcinoma. 
Some  of  the  cells  are  of  the  same  size  and  shape  as 
those  of  the  glandular  tissue  from  which  the  growth 


springs,  hut  others  are  filled  in  varying  degrees  with 
colloid  matter  which  thrusts  the  nucleus  to  one  side 
and  distends  the  cell-body  until  it  bursts.  By  a 
continuance  of  this  process  in  the  other  cells,  they 
are  gradually  destroyed,  and  their  place  taken  by 
the  colloid  substance  which  now  fills  the  alveolus. 
The  remains  of  the  walls  of  the  ruptured  cells  can 
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often  be  seen  after  their  contents  have  been  dis- 
charged. In  many  cases  the  fibrous  matrix  also 
undergoes  degenerative  change,  and  the  fibres  com- 
posing it  swell  up  with  colloid  matter,  whilst  their 
outlines  become  blurred  and  indistinct.  As  the  walls 
of  the  alveoli  are  thus  destroyed,  the  cavities  of  those 
contiguous  to  one  another  become  continuous,  and 
thxis  in  the  most  central  or  oldest  portions  of  the 
tumour,  as  already  stated,  the  network  is  more  open, 
than  at  the  edges. 

laocality. — Colloid  carcinomata  are  most  common 
in  the  stomach,  but  are  found  also  in  the  breast, 
intestines,  and  more  rarely  in  other  parts  of  the  body. 

In  their  clinical  characters  these  tumours  do 
not  materially  differ  from  the  scirrhous  cancers,  and 
require  no  separate  description. 

The  cylindrical-celled  carcinomata  are  fully 
described  in  the  chapter  on  "  Tumours  of  the  Tlectum." 
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A  CYST  is  a  closed  sac  with  fluid  or  semi-fluid  contents. 
The  following  groups  are  generally  recognized : — 

1.  Cysts  formed  by  distension  of  pre-existing  tubes 
or  cavities. 

2.  Cysts  of  new  formation. 

3.  Cysts  of  congenital  origin. 

The  cysts  formed  by  distension  of  pre-existing 
tubes  or  cavities  are  the  most  common,  and  are  de- 
veloped in  different  ways.  Thus,  mucous  cysts  are 
the  result  of  some  obstruction  to  the  ducts  of  the 
mucous  glands,  and  sebaceous  cysts  to  a  similar 
retention  of  the  products  of  the  sebaceous  glands, 
whilst  cysts  in  the  breasts  or  kidneys  result  from 
retention  of  the  mammary  or  renal  secretion.  In 
other  cases,  again,  the  cysts  are  developed  by  disten- 
sion of  a  cavity  which  normally  has  no  duct  or  outlet. 
Thus  cysts  of  the  thyroid  gland,  enlarged  bursse, 
vaginal  hydroceles,  &c.,  are  the  result  of  an  excessive 
secretion  of  fluid  from  the  epithelial  or  endothelial 
cells  of  the  respective  parts. 

Cysts  of  new  formation  develop  in  dijBTerent 
ways.  Some  result  from  blood  extravasations,  as  do 
the  so-called  "  apoplectic  cysts  **  of  the  brain  and 
the  arachnoid  cysts;  others,  like  the  adventitious 
bursse,  result  from  the  accumulation  of  fluid  in  the 
lymphatic  spaces  of  the  connective  tissue;  whilst  a 
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third  class  are  formed  in  connection  with  foreign 
bodies  (e,g.,  bullets)  or  parasites  {e.g,,  hydatids). 

Cysts  of  congenital  origin  appear  to  be  formed 
by  the  inclusion  of  portions  of  epiblast  during  the 
process  of  closure  of  the  thoracic,  abdominal,  branchial, 
or  other  cavities. 

In  solid  tumours,  also,  degeneration  cjBtn  are 
liable  to  form,  especially  in  the  sarcomata,  enchon- 
dromata,  and  soft  fibromata.  These,  however,  are  not 
to  be  included  amongst  the  true  cystic  tumours. 

Sebaceous  cysts* — These  are  formed  by  blocking 
of  the  duct  of  a  sebaceous  gland,  most  often  by  dirt 
or  by  surrounding  inflammation.  They  are  most 
common  on  the  scalp,  face,  neck,  and  shoulders,  and 
are  seen  at  all  ages  after  childhood.  In  size  they  vary 
from  a  pea  to  a  hen's  egg.  They  are  situated  in  the 
substance  of  the  skin,  and  the  latter,  in  consequence, 
cannot  be  moved  freely  over  the  swelling,  whilst,  on 
the  most  central  portion  of  the  tumour,  a  small  black 
speck,  which  is  the  obstructed  sebaceous  duct,  can  often 
be  distinguished.  When  large,  the  cyst  extends  into 
the  subcutaneous  tissue. 

A  sebaceous  cyst  contains  sebaceous  matter,  the 
wall  of  the  cyst  being  formed  by  the  epithelial  cells 
of  the  secreting  portion  of  the  gland,  arranged  in 
numerous  layers,  and  placed  upon  a  basement  mem- 
brane of  fibrous  tissue. 

In  some  cases  sebaceous  cysts  become  inflamed  and 
suppurate,  and  thus  give  rise  to  abscesses  or  ulcers, 
which  are  generally  very  slow  to  heal. 

Dermoid  cysts  have  a  cyst-wall  formed  of  true 
skin,  with  papiUse,  hair  follicles,  sudoriparous  and  seba- 
ceous glands.  They  are  always  of  congenital  origin, 
but  frequently  do  not  become  noticeable  before  child- 
hood or  puberty.  They  contain  sebaceous  matter, 
and  increase  in  size  by  the  constant  secretion  of  the 
sebaceous  glands  which  line  the  cyst-wall,  and  empty 
their  contents  into  its  cavity.  More  rarely  they 
contain  bone,  teeth,   <fec. — a  circumstance  which   is 
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generally  accounted  for  by  the  supposed  inclusion  of 
portions  of  meaoblast  as  well  aa  of  epiblast. 

Dermoid  cysts  are  common  at  the  angles  of  the 
orbit  and  in  the  eyelids,  where  they  are  always  fooud 


BeoUon  of  tbe  Wnll  of  t.  Dermaid  Cyst  ot  the  Ovaiy, 
showing  l&rge  sebdOMiuB  glaoda  siid  crou-Bectioos  of  haiTB. 
(Crouch,  i  inch.) 
beneath  the  deep  fascia,  the  skin  being  quite  movable 
over  them.     They  also  occur  with  some  frequency  in 
the  ovary,  and  more  rarely  in  the  floor  of  the  mouth, 
and  the  testis. 
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GOMTVBXONS. 

A  CONTUSION  is  a  subcutaneous,  lacerated  wound. 
The  various  soft  tissues  are  torn,  and,  the  vessels 
being  injured,  blood  escapes  and  stains  the  neighbour- 
ing pai'ts.  The  damaged  structures  are  repaired  by  a 
pnK^ess  of  plastic  inflammation  with  organization  of 
the  inflammatory  products  into  fibrous  tissue;  sup- 
puration M  rare,  but  occasionally  occurs. 

The  amount  of  the  subcutaneous  hsemorrhage  which 
accompanies  a  contusion  depends  on  the  extent  of  the 
injury,  the  I'esistance  offered  by  the  tissues  to  the 
extnivasated  fluid,  and  the  size  of  the  injured  vessels. 
In  ceases  where  a  large  area  of  tissue,  not  containing 
any  iinpoi«tant  vassels,  has  been  the  seat  of  contusion 
the  luvmorrhnge  will  be  diffuse,  and  will  result  in  the 
pixnluotion  of  a  genend  ecchjfinosis,  but  where  the 
inj\u\v  is  mon^  liK'alized,  where  the  tissues  are  lax 
iu\d  yielding,  or  wheiv  a  large  vessel  has  been  torn, 
t  lu^  ort\tsiHl  bKHHl  is  ct>lle<»ted  into  a  mass,  and  forms 
a  oiivunisi*ribtHl  extl'»^'asation,  a  blood  tumour,  or  a 

In  tho  t\u^>  of  a  general  eoehATnosis  the  following 
ohaivg^vi  \Hxnir  in  the  extra\-as}\ted  fluid  :— The  fibrin 
oU^ti^  and  I't^ust^^  a  tvrtaiu  amount  of  induration.  It 
i;;;  ^ul^H^uontlv  t'^itUtT  iw^niieil  and  developed  into 
new  tiluxHiji  li5!sim\  tu^,  miiur^  pn>bahly,  is  absorbed  by 
iht''  UHH\vYtt>55^  whioh  are  soon  exuded  as  the  result  of 
th^  injur\\   The  5!5*>rum  and  leiHHX'yteis  escape  into  the 
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neighbouring  lymphatics,  and  are  thus  removed.  The 
red  blood-cells  disintegrate,  and  their  colouring  matter 
is  diffused  amongst,  and  stains,  the  surrounding  parts. 
The  haemoglobin  undergoes  a  series  of  changes,  which 
finally  result  in  the  production  of  hsematoidin,  and 
the  colour  of  the  contused  parts  passes  through 
various  hues,  the  last  being  a  pale  lemon  or  citron. 
Crystals  of  hsematoidin  of  this  latter  tint  may  be  found 
for  many  months  in  the  neighbourhood  of  a  contused 
part. 

The  removal  of  the  blood  which  forms  a  hsematoma 
requires  much  more  time  than  the  disintegration  of 
A  simple  ecchymosis.  The  coagulated  fibrin  surrounds 
the  fiuid  portion  of  the  blood,  and  is  itself  surrounded 
l)y  newly  foimed  fibrous  tissue,  which  results  from 
the  irritation  of  the  neighbouring  parts  by  the  mass 
of  extravasated  blood.  New  vessels  are  formed,  and 
^penetrate  the  dense  wall  which  encloses  the  serum 
a.nd  corpuscles,  and  after  a  time  the  latter  are  slowly 
absorbed.  The  red  blood-cells  disintegrate,  in  the 
xaanner  already  described,  but  their  colouring  matter, 
instead  of  staining  the  tissues,  as  in  a  general  ecchy- 
mosis, is  diffused  throughout  the  serum  in  which  the 
-cbUb  are  suspended,  and  thus  the  fluid  contents  of  the 
hsematoma  become  generally  stained,  and  are  often 
of  a  dark  or  tarry  colour.  If  the  serum  is  now 
absorbed,  the  fluid  contents  of  the  blood-cyst  become 
thickened  and  inspissated,  but  if  absorption  does  not 
occm*,  then  the  haemoglobin  gradually  undergoes  a 
jseries  of  changes  which  result  in  its  loss  of  colour,  the 
formation  of  hsematoidin,  and  the  production  of  a 
cyst  which  may  contain  an  almost  clear  fluid.  Such 
a  condition  as  this  is  more  often  seen  in  haemorrhages 
into  the  brain  or  the  arachnoid  cavity  than  elsewhere. 

In  other  cases,  again,  the  swelling  caused  by  the 
blood-tumour  never  subsides,  and  a  permanent  hard 
lump  may  persist,  which,  on  section,  is  found  to  be 
composed  of  fibrous  tissue.  The  blood-clot  is  said  to 
have  become  organized,  but  the  exact  manner  in  which 
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this  organization  takes  place  does  not  differ  from  tlia1> 
about  to  be  described  as  occurring  in  the  internal 
coagula  of  injured  vessels. 

Jjastlj,  where  the  parts  have  been  so  injured  that 
suppuration  ensues,  the  extravasated  blood  tends  to 
decompose.  It  becomes  mingled  with  the  products  of 
suppuration,  and  together  with  them  is  discharged. 
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S2BMO&&BAOS  AND  ZNJV&XSS  OF 


H^MOBBHAOE  is  the  escape  of  blood  from  the  vessels 
within  which  it  should  normally  remain.  The  escaped 
may  be  due  to  either  disease  or  injury,  but  it  is  T^th 
the  latter  alone  that  we  are  at  present  concerned. 

If  a  wound  be  inflicted  on  almost  any  part  of  the 
body,  bleeding  results,  but  in  the  very  large  majority 
•of  cases  the  flow  of  blood  is  arrested  without  recourse 
to  any  artificial  means,  and  it  is  only  when  some  large 
vessel  is  opened  or  the  patient  is  a  '^  bleeder ''  that 
death  ensues  from  loss  of  blood  and  syncope. 

It  is  well  known  that  blood  tends  to  coagulate 
when  no  longer  in  contact  with  the  endothelium  of  a 
healthy  vessel,  and,  where  nothing  but  small  capillaries 
And  arterioles  have  been  wounded,  the  coagulation  of 
iihe  blood  is  alone  sufficient  to  plug  the  apertures  in 
the  vessels,  and  to  arrest  the  flow.  But  where  larger 
-arteries  have  been  wounded,  and  the  loss  of  blood  is 
^reat,  changes  occur  in  the  injured  vessels  themselves 
w^hich  help  to  bring  about  what  is  always  the  final 
means  of  stoppage,  namely,  the  coagulation  of  the 
blood. 

If  an  artery  be  cut  across,  it  immediately  retracts 
l>y  virtue  of  its  elasticity,  and,  by  thus  retracting,  its 
l)leeding  orifice  tends  to  be  covered  up  and  compressed 
lay  the  tissues  amongst  which  it  is  placed ;  the  flow 
•of  blood  is  thereby  diminished,  and  coagulation  is 
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favoured.  Another  effect  of  injury  to  a  vessel  is  con» 
traction.  This  is  not  the  result  of  elasticity,  but  of 
muscular  action  which  is  brought  into  play  by  both 
the  injury  and  the  exposure  of  the  muscle-coat.  So- 
greatly  is  the  lumen  of  a  vessel  diminished  by  this, 
means  that,  in  small  arteries,  the  blood-flow  may  be 
entirely  arrested  by  it  alone. 

It  has  already  been  said  that  the  whole  artery 
retracts  within  the  surrounding  tissues,  but,  in  addition^ 
the  internal  and  middle  coats,  which  are  more  elastic 
than  the  outer,  retract  yet  more,  and,  by  curling  in 
towards  the  lumen,  still  further  arrest  the  blood- 
stream. 

Lastly,  the  more  blood  the  patient  loses  the  more 
coagulable  does  the  remaining  blood  become,  and  the 
weaker  is  the  heart's  action  and  the  blood-stream. 

In  these  various  ways,  therefore,  the  blood-stream  is 
weakened  in  cases  of  wounds  of  large  vessels,  but  it 
must  be  distinctly  borne  in  mind  that  each  and  all 
tend  to  one  end,  namely,  the  coagulation  of  the  blood. 
If  the  latter  did  not  occur,  all  the  other  events  would 
be  useless,  and  it  is  by  the  formation  of  a  clot  in  the 
tissues  outside  the  wounded  vessels,  the  so-called 
**  external  coagnliun,"  that  the  bleeding  is  tem- 
porarily arrested. 

This  external  clot  is,  then,  but  a  temporary  expe- 
dient ;  it  is  placed  at  the  end  of  the  bleeding  vessel 
until  a  sufficient  amount  of  time  has  elapsed  for  the 
artery  to  be  permanently  sealed,  and,  by  the  time  this 
result  has  been  attained,  the  external  coagulum  is 
undergoing  absorption,  and  is  subsequently  entirely 
removed. 

The  permanent  occlusion  of  the  injured  vessel  is 
accomplished  by  a  process  of  plastic  inflammation,  i.e.y, 
by  an  exudation  of  inflammatory  products,  and  a 
subsequent  organization  of  the  latter  into  fibrous 
tissue.  Soon  after  the  external  clot  has  been  formed 
and  bleeding  has  ceased,  the  ordinary  phenomena  of 
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inflammation  make  tbeir  appearance  at  the  injured 
part,  the  cut  ends  of  the  injured  vessel  as  well  as  the 
surrounding  tissues  become  swollen  and  more  vascular, 
exudation  of  inflammatory  products  results,  and  within 
a  few  hours  the  end  of  the  cut  vessel  may  be  found 
embedded  in  a  small  mass  of  lymph.  This  lymph 
very  shortly  becomes  vascularized  by  the  formation 
of  new  blood-vessels  from  the  vasa  vasorum  of  the 
injured  artery,  and  finally  undergoes  organization  into 
fibrous  tissue  in  a  manner  precisely  similar  to  that 
which  occurs  in  the  healing  of  a  wound  by  first 
intention.  In  this  way  the  coats  of  the  artery  become 
matted  to  one  another  and  to  the  sheath,  and  the 
whole  end  of  the  cut  vessel  is  plugged  by  a  firm  mass 
of  fibrous  tissue  continuous  with  the  scar  tissue  of  the 
wounded  cutaneous  surface. 

At  the  same  time  that  these  changes  are  in  progress, 
the  blood  in  the  injured  vessel  also  clots,  and  the 
clotting  extends  a  little  way  up  from  the  seat  of 
injury,  never  reaching  beyond  the  origin  of  the  first 
large  branch  given  off"  above  the  wound.  This  clot, 
in  contradistinction  to  that  outside  the  vessel,  is  called 
the  internal  coagnlum,  and  much  more  importance 
has  been  attached  to  it  as  a  means  of  permanent 
occlusion  than  it  deserves.  The  internal  coagulum 
owes  its  origin  to  either  the  stopping  of  the  blood- 
stream or  to  the  proximity  of  the  inflammatory 
exudation,  for  blood  always  tends  to  clot  where  the 
tissues  are  inflamed.  The  following  changes  occur  in 
the  clot  after  its  formation : — 

At  first  it  is  of  a  dark-red  colour,  and  not  at 
all  adherent  to  the  vessel-wall.  In  a  few  days  it 
becomes  of  a  lighter  hue,  and  adherent  to  the  artery ; 
gradually  it  becomes  white,  firm,  and  fibrous,  and,  in 
the  process,  shrivels  in  all  its  diameters.  Finally,  it 
becomes  in  part  detached  from  the  walls  of  the  artery, 
and  remains  attached  by  its  base  alone  to  the  fibrous 
tissue,  which  by  this  time  plugs  the  end  of  the  vessel. 
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If  sections  be  made  of  tlie  clot  and  of  the  artety 
which  contains  it  during  this  process  of  organizationi 
the  following  changes  will  be  observed : — 

At  first  the  section  shows  nothing  but  red  blood- 
cells  entangled  in  a  network  of  fibrin.  Within  a 
day  or  two  these  red  blood-cells  have  all  disinte- 
grated, and  leucocytes  in  greatly  increased  numbers 
are  now  seen.  By  the  third  or  fourth  day  newly 
formed  vessels  penetrate  into  the  clot  from  the  neigh- 
bouring vasa  vasorum,  and  from  these  an  increased 
supply  of  leucocjrtes  is  derived.  By  the  eighth  or 
tenth  day  the  whole  clot  is  formed  of  leucocytes,  which 
have  displaced  and  destroyed  the  original  clot  and  its 
red  blood-cellsy  and  are  already  undergoing  organiza- 
tion into  fibrous  tissue.  The  newly  formed  vessels 
now  shrink  and  disappear,  the  young  fibrous  tissue  of 
the  clot  also  shrinks,  and,  finally,  a  firm  fibrous  plug 
is  all  that  remains  of  the  internal  coagulum. 

Of  what  use,  then,  is  the  internal  clot  ?  It  acts  as 
a  buffer,  and  prevents  the  rush  of  blood,  which  would 
otherwise  tend  to  wash  away  the  exuded  lymph  from 
the  cut  end  of  the  vessel.  It  further  tends  to  act  as 
a  permanent  plug,  and  although  of  itself  it  would 
be  quite  insufficient  to  stop  the  forcible  blood-stream 
in  a  large  vessel,  it  is  yet  of  some  service  in  this 
respect. 

coarTVSzoM'  or  a&tsbzbs. 

Contusions  of  arteries  may  either  set  up  inflam- 
matory changes  in  the  vessel  without  any  definite 
injury  being  produced,  or  may  cause  a  laceration  of 
the  internal  and  middle  coats  without  tearing  the 
external  coat  or  the  sheath.  In  the  latter  case  the 
effects  of  the  contusion  are  precisely  the  same  as  those 
produced  by  the  application  of  a  ligature,  and  the 
inner  coats  alone  give  way,  on  account  of  their 
more  brittle  nature.  The  torn  coats  curl  in  towards 
the   lumen,   and  obstruct  the   blood-stream.     Very 
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soon  after  the  injuiy,  coagulation  of  the  blood 
commences  at  the  injured  spot,  and  the  artery  is 
gradually  occluded  both  by  the  coagulated  blood  and, 
later  on,  by  the  formation  of  fibrous  tissue  produced 
for  the  repair  of  the  damaged  vessel.  The  con- 
dition of  the  limb  below  the  seat  of  injiuy  is 
'exactly  the  same  as  it  would  be  after  ligature— cold, 
white,  and  pulseless.  If  the  collateral  circulation  be 
sufficient  to  keep  it  alive,  all  wOl  go  well ;  if  not, 
gangrene  will  ensue.  Unfortunately,  however,  cases 
of  partial  laceration  of  an  artery  are  seldom  un- 
complicated. The  injury  which  damages  the  vessel  is 
very  likely  to  implicate  its  accompanying  veins,  and, 
if  the  circulation  in  the  latter  be  also  arrested,  the 
chance  of  the  occurrence  of  gaugrene  is  greatly 
increased. 

Complete  subcutaneous  rupture  of  a  large  artery  is 
an  accident  of  rare  occurrence,  and  is  more  frequently 
seen  in  the  popliteal  and  brachial  than  in  any  other 
vessel.  The  immediate  result  of  complete  rupture  is 
the  rapid  extravasation  of  blood  into  the  neighbouring 
soft  tissues.  Forcibly  driven  by  the  heart's  action,  the 
blood  may  be  propelled  to  considerable  distances  along 
the  fascial  planes,  and  the  whole  bmb  becomes  livid, 
swollen,  pulseless,  and  cold.  At  first  the  swelling 
situated  over  the  injured  vessel  pulsates,  but,  as  the 
parts  become  more  and  more  filled  with  blood,  it  is 
impossible  for  the  heart  to  distend  them  further, 
and  pulsation  ceases.  If  nothing  be  done,  gangrene 
will  ensue,  not  only  because  the  arterial  flow  is  in- 
terfered with,  but  also  because  the  extravasated 
blood  causes  pressure  on  the  veins,  and  so  prevents 
the  return  of  the  venous  blood.  It  is  of  the  utmost 
practical  importance  to  recognize  this  latter  fact,  for 
if  any  attempt  were  made  to  treat  the  case  by  ligature 
of  the  artery  above,  as  though  it  were  one  in  which 
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the  effused  blood  was  in  a  definite  sac,  gangrene  would 
inevitably  ensue. 


A  traumatic  aneurysm  is  a  'Humour  containing 
blood  communicating  with  the  cavity  of  an  artery," 
and  resulting  from  an  injury. 

Traumatic  aneurysms  may  be  caused  either  by  open 
wounds  or  by  subcutaneous  lacerations  of  an  artery. 
In  the  former  case  the  vessel  is  usually  opened  by  a 
puncture  with  a  sharp  instrument,  which  is  at  once 
withdrawn.  Haemorrhage  immediately  ensues,  but  is 
arrested  by  pressure.  The  pressure,  although  sufficient 
to  prevent  the  egress  of  blood  from  the  skin-wound, 
does  not  suffice  to  prevent  it  from  slowly  leaking  out 
of  the  wounded  artery.  A  collection  of  blood  is  thus 
formed  in  the  surrounding  tissues,  and  these,  being 
irritated  by  its  presence,  become  matted  and  con- 
densed by  fibrous  tissue.  By  this  condensation,  the 
further  extravasation  of  blood  is  prevented,  and  an 
'^ aneurysmal  sac"  is  formed,  which  soon  becomes 
thickened  and  strengthened  by  coagulation  of  some 
of  the  blood  within  it.  It  is  immaterial  whether  the 
original  haemorrhage  be  arrested  by  artificial  pressure 
or  by  the  resistance  offered  to  the  escape  of  blood  by 
the  muscles  and  fasciae  through  which  it  flows. 

In  other  cases  an  artery  is  subeutaneously  torn  or 
otherwise  injured  without  any  skin- wound  being 
caused — e,g.,  in  fractures  or  dislocations,  as  well  as, 
more  rarely,  in  simple  contusions  or  strains.  Under 
these  circumstances,  as  in  punctured  wounds,  the 
resistance  offered  by  the  surrounding  parts  is  often 
sufficient  to  prevent  a  wide  extravasation  of  the  blood, 
and  the  latter  becomes  limited  by  condensation  of  the 
soft*  parts,  and  by  clot,  in  the  same  way  as  in  the 
former  case. 

Another  mode  of  formation  of  traumatic  aneurysm 
has  been  described,  but  is  of  somewhat  doubtful 
occurrence.     In  punctured  wounds  of  arteries  which 
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have  healed,  the  resulting  scar  is  supposed  to  hecome 
distended  by  the  blood-pressure,  and  an  aneurysmal 
sac  is  thus  formed  by  dilatation  of  the  vessel  at  the 
seat  of  injury. 

The  limitation  of  the  flow  of  blood  by  formation  of 
the  sac  is  to  be  regarded  as  the  first  step  towards  the 
healing  of  the  injured  artery.  If  no  sac  were  formed, 
gangrene  would  ensue,  but,  the  escape  of  blood  having 
once  been  limited,  the  tendency  to  a  natural  cure  is 
very  considerable,  and  any  aid  afforded  by  rest  and 
artificial  pressure  is  most  hkely  to  bring  about  a  gradual 
filling  up  of  the  sac  by  the  deposit  of  laminated  fibrin 
from  the  flowing  blood,  and  to  result  in  the  sub- 
sequent occlusion  of  the  injured  vessel.  In  other 
cases  the  aneurysm  increases,  and  by  its  pressure  on 
the  vessels  may  lead  to  gangrene  of  the  limb.  The 
same  result  may  also  be  brought  about  by  the  giving 
way  of  the  sac  and  the  escape  of  its  contained  blood 
into  the  neighbouring  parts. 

AHTBRZO-VSXrOVS    AXTBimTSM. 

An  arterio-venous  aneurysm  is  an  abnormal  com- 
munication between  an  artery  and  a  vein.  There  are 
two  varieties.  In  the  one,  the  communication  between 
the  two  vessels  is  direct;  in  the  other,  the  blood 
passes  through  an  aneurysmal  sac  placed  between  the 
communicating  trunks.  The  first  variety  is  called 
an  aneurysmal  variz;  the  second,  a  Taricose 
aneurysm* 

Arterio-venous  aneurysms  are  most  usually  the 
result  of  punctured  wounds.  They  are  generally 
situated  on  the  limbs,  and  the  communicating  vessels 
are  most  frequently,  in  the  case  of  the  upper  ex- 
tremity, the  brachial  artery  and  the  median  basilic 
vein ;  in  the  lower  extremity,  the  superficial  femoral 
artery  and  its  accompanying  vein. 

They  are  produced  as  follows : — A  puncture  is  made 
by  some  sharp,  narrow^  instrument,  which  passes 
through  one  vessel  and  opens  the  other.     External 
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hsBmorrliage  is  arrested  either  by  artificial  means  or 
else  by  the  resistance  offered  by  the  surrounding  parts. 
The  blood  flows  in  the  direction  of  the  least  resistance, 
and  this,  in  the  case  of  the  artery,  is  frequently  into 
the  wounded  vein.  In  many  instances  the  wounded 
vessels  become  adherent  by  the  inflammatory  eflusion 
which  is  poured  out  for  their  repair,  and  the  blood 
continues  to  pass  directly  from  the  one  into  the  other 
— aneurysmal  varix. 

In  other  cases  a  traumatic  aneurysm  is  formed 
between  the  artery  and  the  vein,  and  through  this  the 
blood  circulates  in  its  transit  between  the  vessels — 
varicose  aneurysm.  Occasionally  the  arterial  blood 
escapes,  not  only  into  the  vein,  but  also  into  the 
suiTOunding  tissues.  The  quantity  eflused  may  be 
sufficiently  great  to  endanger  the  vitality  of  the  hmb. 

Very  rarely,  arterio-venous  aneurysms  are  formed 
independently  of  injury,  and  sometimes  result  from 
the  opening  of  an  ordinary  pathological  aneurysm 
into  a  neighbourmg  vein. 

The  two  forms  of  arterio-venous  aneurysm  are  not 
equally  serious.  An  aneurysmal  varix  often  does  not 
tend  to  increase  in  size,  whilst  a  varicose  aneurysm 
pursues  the  course  of  any  untreated  aneurysm,  and 
tends  to  increase. 

In  either  case,  the  veins  below  the  communication 
become  tortuous,  distended,  and  thickened,  whilst  the 
arteries  above  it  tend  to  become,  not  only  dilated,  but 
thinned  to  such  an  extent  that  their  ligature,  if 
attempted  after  the  lapse  of  years,  is  extremely  likely 
to  be  followed  by  secondary  haemorrhage.  The  dis- 
tended veins  pulsate  almost  as  forcibly  as  do  arteries, 
and  the  flnger  placed  upon  them  at  once  detects  a 
well-marked  thrill.  Over  the  seat  of  communication 
a  loud,  continuous,  hiunming  bruit  is  always  heard, 
which  may  be  propagated  for  a  considerable  distance 
along  the  limb. 

The  chief  danger  of  arterio-venous  aneurysm  is 
rupture  and  haemorrhage.     In  some  cases,  indepen- 
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dently  of  such  an  accident,  the  use  of  the  limb  is 
much  interfered  with. 

on-      TH8       CBAirOBS      FKOBVCSB       IIT      THE 
BXi8     BT     TBB     VABZOVS      MBTBOB8 
»XiOTBB  FOB  THB  ABBB8T  OV 


All  the  methods  of  treatment  employed  for  the 
arrest  of  haemorrhage  aim  at  one  object,  namely,  its 
temporary  arrest.  By  none  of  them  can  the  vessel 
be  permanently  occluded;  the  most  that  ligature, 
torsion,  acupressure,  <fec.,  can  do  is  to  take  the  place 
of  the  external  clot,  and  arrest  the  haemorrhage  for  a 
sufficient  length  of  time  to  allow  of  the  permanent 
closure  of  the  injured  artery. 

Pressure  acts  mechanically,  by  obliterating  the 
lumen  of  the  injured  vessel,  and  so  preventing  the 
further  escape  of  blood. 

Acupressure  is  only  another  means  of  applying 
pressure. 

Stsrptics  induce  the  formation  of  an  external  clot. 

Cold  causes  contraction  of  the  cut  artery  and  a 
narrowing  of  its  lumen. 

Ugature. — ^When  a  round  ligature  is  applied  to  a 
vessel  and  tightly  tied,  the  internal  and  middle  coats, 
being  brittle,  are  cut  across,  and  the  external  one, 
being  tough  and  resistant,  is  drawn  in  by  the  ligature 
and  obstructs  the  flow  of  blood.  The  material  of 
which  the  ligature  is  composed  exercises  no  influence 
on  the  behaviour  of  the  vessel  which  is  tied,  but 
the  width  of  the  ligature  is  of  importance.  If  it  is 
round  and  narrow,  the  inner  coats  are  certain  to 
be  cleanly  cut.  If  broad  and  flat,  the  coats  may  not 
be  cut  at  all,  but  may  all  be  drawn  together,  as  is  the 
external  coat  alone  when  narrow  ligatures  are  used. 
The  permanent  closure  of  the  vessel  by  the  exudation 
and  organization  of  plastic  lymph,  and  the  formation 
and  organization  of  an  internal  clot,  does  not  differ 


174  TOBSION. 

from  the  process  already   described  in  dealing  \with 
the  naturaJ  arrest  of  hoemoirhage. 

Fio.  30.  ^o-  3'- 
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If  the  ligature  be  of  soft  animal  tissue,  aach  as  cat- 
gut, and,  further,  if  it  be  aseptic,  it  will  not  act  as  a 
foreign  body  with  respect  to  the  artery  which  it 
encircles,  and  therefore  suppuration  will  not  eOBue. 
If,  however,  the  hgature  be  of  silk  or  hemp,  and  is 
not  rendered  aseptic,  then  so  long  as  it  remains  in 
contact  with  the  vessel-wall  inflammation  will  con- 
tinue, suppuration  will  ensue,  the  art«ry-wall  will 
ulcerate,  and  gradually  the  ligature  will  cut  through 
the  external  coat  and  be  cast  off. 

Tonrion. — In  torsion,  the  end  of  the  cut  artery  is 
seized  and  twisted  several  times  transversely  to  its  long 
axis.  The  result  of  this  treatment  is  the  rupture  of 
the  internal  and  middle  coats,  as  by  the  application  of 
a  ligature,  and  the  twisting  up  of  the  external  coat 
so  as  to  form  a  sort  of  plug  at  the  end  of  the  torn 
vessel.  Sometimes  this  twisted  external  coat  sloughs, 
on  account  of  the  interference  with  its  hlood-suppty, 


SECONDARY   HAEMORRHAGE.  1/5 

but  this  is  not  usually  the  ease.  The  permanent 
closure  of  the  vessel  occurs  in  the  manner  already 
described. 


Bleeding  which  re-commences  after  having  been 
once  arrested  is  called  either  recurrent  or  secondary. 
The  term  recurrent  is  sometimes  limited  to  the 
haemorrhage  which  occurs  within  twenty-four  hours 
of  injury,  but  the  definition  is  purely  arbitrary. 
Secondary  hsemorrhage  is  most  common  during  the 
first  fortnight  after  injury,  but  may  occur  at  any  time 
before  the  wound  is  healed. 

There  are  three  main  causes  of  secondary  haemor- 
rhage, using  the  term  to  include  the  recurrent  variety 
— £^st,  accident;  second,  unhealthy  conditions 
of  the  woiuid ;  third,  disease  of  the  vessels. 

1.  The  accidental  causes  include  such  things  as  the 
use  of  a  piece  of  bad  ligature,  which  softens  and 
gives  way  too  soon ;  the  overlooking  of  a  wounded 
vessel,  which  does  not  bleed  at  the  time  the  wound  is 
inflicted,  either  because  it  contracts  from  exposure,  or 
else  because  the  patient  is  faint ;  the  tying  of  a  liga- 
ture badly,  so  that  the  knots  slip;  an  accidental 
contusion  of  the  wounded  part,  and  the  displacement  or 
tearing  open  of  recently  formed  clot  or  inflammatory 
exudation.  If  in  any  of  these  ways  the  ligatures  which 
have  been  employed  for  the  temporary  arrest  of 
hsemorrhage  are  displaced  before  the  artery  is  per- 
manently sealed,  hsemorrhage  will  occur. 

2.  So  long  as  a  wound  is  healthy,  and  is  either 
healing  by  first  intention  or  by  granulation,  there  is 
little  fear  of  secondary  hsemorrhage.  The  condition 
of  the  wound  may  be  taken  as  the  index  of  the  con- 
dition of  the  vessels  and  their  contained  clots.  If  the 
former  is  healing  well,  it  is  pretty  certain  that  the 
ends  of  the  arteries  are  being  firmly  plugged  by  fibrous 
tissue,  and  their  internal  clots  are  imdergoing  organiza- 
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tion.  If,  however,  the  wound  is  sloughy,  or  the  seat 
of  etysipelas  or  other  septic  inflammation,  then  it  is 
exceedingly  probable  that  reparative  processes  are  not 
progressing  favourably  in  the  cut  vessel,  and  that  the 
clot  is  tending  to  disintegrate.  It  is  evident  that 
under  these  circumstances  secondary  haemorrhage  is 
likely  to  ensue,  for  not  only  may  there  be  a  failure  in 
the  organization  of  the  inflammatory  products,  but 
the  ends  of  the  vessels  themselves  may  be  involved  in 
the  destruction,  and  may  slough  or  become  so  much 
softened  that  the  ligatures  which  encircle  them  may  cut 
through.  Further  attempts  at  securing  the  artery 
may  be  thwarted  by  the  fact  that  the  softened  vessels 
will  not  admit  the  application  of  a  ligature,  however 
carefully  applied. 

3.  A  diseased  condition  of  the  injured  vessels  pre- 
dis^poses  to  secondaiy  haemorrhage  in  two  ways. 
Eirst,  when  tied,  the  ligature  is  liable  to  quickly 
cut  its  way  through  the  softened  wall;  or,  when 
twisted,  the  twisted  end  is  liable  to  slough.  Secondly, 
on  account  of  their  unhealthy  condition,  the  reparative 
processes  which  ensue  upon  injury,  and  which  nor- 
mally seal  a  healthy  vessel,  are  liable  to  be  themselves 
of  an  unhealthy  nature,  and  the  inflammatory  pro- 
ducts either  do  not  develop  into  fibrous  tissue  at  aU 
or  do  so  only  very  slowly. 

Injuries  of  veins. — ^Wounds  of  veins  frequently 
heal  without  occlusion  of  the  vessel,  and,  if  clean  cut, 
without  any  apparent  cicatrix.  A  wounded  vein  heals 
more  readily  than  a  wounded  artery,  on  account  of 
the  much  more  feeble  blood-stream  in  it.  The  mode 
of  healing  is  identical  with  that  met  with  in  the 
other  soft  tissues,  namely,  by  plastic  inflammation, 
with  a  consequent  exudation  and  subsequent  develop- 
ment of  lymph  into  fibrous  tissue. 

AZR  zxr  VBZirs. 

If  air  be  mingled  with  the  venous  blood,  it  prevents 
the  proper  circulation  of  the  latter  through  the  lungs, 
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obstructs  the  right  side  of  the  heart,  and  may  cause 
death. 

A  wound  in  a  vein  does  not  permit  the  entrance  of 
air  except  under  certain  conditions.  If  under  ordinary 
circumstances  a  vein  be  incised,  either  the  blood 
rapidly  escapes  from  it  or  the  atmospheric  pressure 
causes  its  collapse.  If,  however,  a  vein  be  held  open — 
e.g.,  if  in  removing  a  tumour  traction  be  employed  at 
a  time  when  a  venous  trunk  is  wounded,  and  especially 
if  the  wounded  vein  be  near  to  the  thorax  and  its 
contained  blood  is  brought  under  the  influence  of  the 
suction  produced  by  deep  inspiration — then  air  is 
liable  to  pass  with  the  blood-stream  to  the  right  side 
of  the  heart.  The  entrance  of  air  is  usually  accom- 
panied by  a  hissing  or  gurgling  sound,  and  is  im- 
mediately followed  by  urgent  dyspnoea  and  laboured 
cardiac  action.  Such  an  accident  most  frequently 
occurs  in  operations  at  the  root  of  the  neck,  where 
the  veins  are  large,  are  close  to  the  thorax,  and  are 
more  or  less  held  open  by  the  deep  fascia. 
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CHAPTER    XXIII. 


A  FBACTUBB  is  a  solution  of  continuity  of  a  bone.  If 
the  broken  ends  of  the  bone  are  not  exposed  to  the 
external  air  through  the  medium  of.  a  wound,  the 
fracture  is  said  to  be  a  simple  one.  If  the  reverse 
is  the  case,  the  fracture  is  compound* 

A  comminuted  fracture  is  one  in  which  the  bone 
is  broken  into  more  than  two  pieces. 

A  complicated  fracture  is  one  in  which  the  frac- 
ture is  complicated  by  some  injury  to  important 
neighbouring  structures — e,g.,  the  tearing  of  a  main 
artery,  extension  into  a  neighbouring  joint,  dislocation 
of  the  fractured  bone,  &c. 

Again,  the  direction  in  which  the  line  of  fi-acture 
traverses  the  bone  supplies  the  means  for  further 
classification.  Thus,  a  transverse  fracture  is  one  in 
which  the  bone  is  broken  at  right  angles  to  its  long 
axis ;  an  oblique  fracture,  where  the  line  of  fracture 
is  oblique.  Simple  transverse  fractures  are  most 
common  in  children,  and  are  usually  accompanied  by 
but  little  displacement. 

virzoxr  or  szmpziZ  rsACTUSBB. 

The  fracture  of  a  bone  is  followed  by  extravasation 
of  blood,  as  in  the  case  of  injury  to  any  other  vascular 
structure,  but  here,  as  elsewhere,  this  effused  blood 
takes  no  part  in  the  healing  of  the  injured  tissue, 
and  is  itself  completely  absorbed  in  the  manner  already 
described  in  the  chapter  on  Contusions. 
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The  way  in  which  a  fractured  bone  is  united  differs 
in  no  essential  particular  from  the  healing  of  a  flap 
wound  by  first  intention,  and,  like  the  latter,  is  the 
result  of  a  process  of  plastic  infiammation  set  up  by 
the  injury.  Soon  after  the  fracture,  the  ends  of  the 
broken  bone  become  hypersemic,  exudation  ensues, 
new  blood-vessels  form,  and  the  neighbouring  bone  is 
softened.  The  medullary  canal,  the  space  between 
the  broken  ends,  the  torn  periosteum,  and  the  sur- 
rounding soft  tissues  are  thus  filled  with  an  interstitial 
granulation  tissue  of  precisely  the  same  nature  as 
that  which  joins  the  flaps  in  the  case  of  wounds  of 
soft  structures,  but  which  in  the  case  of  bone  is  called 
calloB. 

In  the  chapter  on  Inflammation  it  has  already  been 
said  that  suppuration  is  caused  either  by  persistent 
irritation  or  else  by  the  presence  of  septic  material, 
and  in  simple  fractures  neither  of  these  causes  is 
lusually  found.  Suppuration,  therefore,  is  scarcely 
ever  seen,  and  the  inflammatory  process  set  up  by 
the  injury  stops  short  at  the  production  of  a  sufficient 
^amount  of  new  material  to  unite  the  broken  ends, 
and  a  sufficient  softening  of  the  osseous  structure  to 
•ensure  their  proper  welding  together. 

Of  the  inflammatory  new  formation,  or  callus,  there 
are  two  varieties :  the  one  is  called  "  definitiTe  "  or 
permanent;  the  other,  provisional  or  tempo- 
rary. The  definitive  callus  is  that  which  Ues  between 
the  fractured  ends  themselves;  the  provisional  is  found 
both  within  the  medullary  canal  and  outside  the 
bone,  beneath  and  around  the  periosteum. 

If  the  callus  be  examined  at  various  times  during 
the  union  of  fractures,  it  will  be  seen  that  it  under- 
goes development  into  fibrous  tissue  just  as  does  the 
granulation  tissue  in  the  healing  of  soft  parts,  but  in 
the  case  of  bone,  on  account  of  the  influence  exercised 
on  all  inflammatory  products  by  the  mother  tissue,  a 
further  development  into  true  bone  occurs,  in  exactly 
-the  same  way,  as  in  a  wound  of  a  tendon,  the  inflam- 

K  2 
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matoiy  new  formation,  although  at  first  only  formed 
into  fibrous  tissue,  is  subsequently  developed  into 
tendon.  Occasionally  in  man,  and  commonly  in 
animals,  the  developing  callus  passes  through  a  carti- 
laginous stage. 

The  amount  of  provisional  callua  that  is  formed 
depends  on  the  amount  of  movement  to  which  the 
broken  bone  is  subjected,  and  this  is  just  what  might 
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loped into  bone. 

be  expected,  considering  that  movement  is  likely  to 
keep  up  the  inflammatory  process,  and,  as  a  con- 
sequence, to  increase  the  amount  of  inflammatory 
exudation. 

The  callus  which  is  first  developed  into  bone  is  the 
ITOvisional  callus,  and,  in  consequence,  the  broken 
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ends  become  fixed  by  a  mass  of  bone. which  encircles 
them,  and  by  another  mass  within,  which,  passing  right 
through  the  miedullary  canal  of  each  fragment,  greatly 
assists  in  keeping  the  ends  in  good  apposition. 
Where,  however,  this  apposition  is  maintained  by 
artificial  means,  such  as  splints,  but  little  provisional 
callus  is  produced.  After  some  weeks  the  definitive 
callus  is  formed,  and  from  this  time  that  which  is 
temporary  is  gradually  removed.  Its  total  removal  is 
necessarily  the  work  of  time,  and  the  more  of  it 
there  is  the  longer  its  removal  will  occupy.  In  con- 
sequence, it  is  sometimes  many  months,  perhaps  a 
year  or  more,  before  its  obliteration  is  complete. 

ITN-ZOir    OF   COMPOTOB    rRA.CTVRB8. 

A  compound  fracture  may,  and  often  does,  unite 
in  precisely  the  same  way  as  a  simple  fracture.  In 
other  cases  the  process  of  union  is  complicated  by 
suppuration. 

Now,  this  is  precisely  what  occurs  in  wounds  of  the 
soft  tissues.  Frequently  the  wound  unites  by  first 
intention,  i.e.,  without  suppuration;  in  other  cases 
suppuration  and  union  by  granulation  result.  The 
cause  of  the  suppuration  in  the  wounds  of  the  soft 
tissues  and  of  bones  is  identical.  It  is  almost  always 
the  result  of  contamination  by  septic  particles  con- 
veyed to  the  wounded  surface  by  the  medium  of  the 
air ;  more  rarely,  mechanical  irritation  alone  produces 
suppuration. 

If,  therefore,  in  the  case  of  a  compound  fracture 
the  wound  is  closed,  and  heals  by  first  intention, 
the  fracture  will  usually  do  the  same,  and  a  similar 
result  may  be  obtained  by  dressing  the  wounded  sur- 
face with  antiseptics  of  various  kinds,  which  prevent 
the  influence  of  septic  contagion. 

If,  however,  the  wound  is  not  closed,  and  becomes 
septic,  then  the  inflammatory  process  will  pro- 
gress, an  excess  of  effusion  will  result,  pus  will 
be  formed,  and  the  granulating  ends  of  the  bones 
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will  be  exposed.  Union  will  in  time  take  place,  at 
first  in  exactly  the  same  way  as  in  granulating  wounds 
of  the  soft  parts,  namely,  by  the  growing  together  of 
the  two  granulating  surfaces,  and  subsequently  by 
the  formation  of  bone  in  the  young  fibrous  tissue. 

In  some  cases  of  compound  fracture  portions  of  the 
bone  die,  or  necrose.  Such  a  result  is  most  frequent 
when  the  broken  bone  is  comminuted  and  the  frag- 
ments are  detached  from  their  vascular  connections. 
When  the  bone  dies,  suppuration  always  occurs,  and 
union  will  be  delayed  until  the  necrosed  bone  has 
been  separated  and  cast  off.  The  subject  of  necrosis 
is  dealt  with  at  greater  length  in  the  chapter  on 
Diseases  of  Bone. 

VOV-ITVIOV    OF    rSACTmtSD    BOVB8. 

Occasionally,  fractures  fail  to  unite  by  bone,  and^ 
although  the  broken  ends  may  be  more  or  less  fixed  by 
fibrous  tissue,  such  cases  are  spoken  of  as  nnimited 
frftctures* 

The  caiues  of  non-union  are  various,  but  may  be 
grouped  into  two  main  classes — first,  local;  second^ 
constitutional.  Of  these,  the  former  are  the  more 
important,  and  will  be  first  considered. 

The  local  causes  of  non-union  are  three: — (i) 
want  of  apposition;  (2)  want  of  rest;  (3)  want  of 
blood-supply. 

Want  of  apposition  is  probably  the  commonest 
cause  of  non-union.  It  may  be  brought  about  in 
various  ways.  In  many  cases  the  contraction  of 
muscles  inserted  into  the  fractured  bone  separates  the 
fragments,  as  is  well  seen  in  fractures  of  the  coracoid 
or  olecranon  processes,  of  the  condyles  of  the  humerus, 
of  the  neck  of  the  femur,  &c.  In  other  instances 
portions  of  muscle  may  be  caught  between  and  keep 
apart  the  broken  ends.  In  the  case  of  transverse 
fracture  of  the  patella,  more  causes  than  one  are  in 
action,  for  the  broken  ends  are  separated  both  by 
the  contraction  of  the  quadriceps  extensor  and,  to  a 
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great  extent,  by  the  effusion  of  fluid  into  the  knee- 
joint,  which  floats  the  fragments  up  and  keeps  them 
apart. 

"Want  of  rest  is  of  less  importance  than  want  of 
apposition,  but  it  occasionally  prevents  bony  union. 
If  callus  has  been  formed  and  is  in  process  of  organiza- 
tion, there  can  be  no  doubt  that  the  recently  formed 
fibrous  and  osseous  tissue  may  be  readily  broken  down 
by  careless  movement.  It  will,  however,  be  again 
reproduced,  and  it  is  only  when  this  breaking  down 
has  frequently  occurred  that  bony  union  fails ;  for,  in 
the  large  majority  of  cases  in  which  a  fracture 
remains  ununited  for  want  of  rest,  firm  union  wiU 
rapidly  result  from  adequate  surgical  treatment. 

Want  of  blood-supply  is  very  seldom  the  sole 
cause  of  non-union.  In  fractures  of  the  lower  third 
of  the  humerus,  the  comparative  frequency  of  non- 
union has  been  attributed  to  the  fact  that  the  line  of 
fracture  traverses  the  nutrient  artery ;  and  the  failure 
of  union  of  intracapsular  fractures  of  the  femur  is 
also  attributed  to  the  scanty  blood-supply  to  the  head 
of  the  bone.  It  is  more  probable  that  the  fracture  of 
the  humerus  fails  to  unite  from  want  of  rest,  and  that 
of  the  neck  of  the  femur  from  failure  of  apposition. 

Interference  with  the  circulation  by  venous  thromr 
basis  in  the  neighbourhood  of  the  fractured  bone  is 
believed  by  many  surgeons  to  play  an  important  part 
in  the  failure  of  union  of  fractures.  It  is  certainly 
true  that,  in  cases  of  non-union,  there  is  very  fre- 
quently a  persisting  oedema  of  the  injured  extremity, 
and  it  is  probable,  though  difficult  to  prove,  that  the 
thrombosis  which  causes  the  oedema  may  also  prevent 
the  union  of  the  fractured  bone. 

Constitutional  causes  of  ununited  frac- 
tures.— Of  all  the  constitutional  diseases  which  tend 
to  prevent  union  of  fractures,  scunry  is  probably  by 
far  the  most  active,  for  it  would  appear,  from  the 
descriptions  of  authors  who  have  had  opportunities  of 
watching  cases  of  scurvy,  that,  so  long  as  the  patient 
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is  sufiering  from  this  disease,  fractures  are  very  likely  to 
remain  ununited.  After  scurvy,  chronic  nephritis, 
in  any  of  its  various  forms,  appears  to  delay  union 
more  effectually  than  disease  of  the  other  viscera ;  and, 
lastly,  it  may  be  said  that  any  disease  which  induces 
debility,  and  which  perhaps,  in  addition,  causes  an 
alteration  in  the  naturally  healthy  bones  themselves, 
will  tend  to  delay,  if  not  to  prevent,  union.  Causes 
such  as  these,  however,  act  in  a  manner  which  is  very 
easy  of  comprehension.  If  the  patient  be  in  an 
enfeebled  condition,  he  ia  little  likely  to  repair  any 
injury  with  rapidity,  and,  in  consequence  of  his 
lowered  vitality,  the  inflammatory  process  does  not 
result  in  the  production  of  a  sufficient  amount  of 
callus,  or  a  sufficient  softening  and  welding  together 
of  the  fractured  bones. 

Changes  in  the  bones  in  ununited  frac- 
tures.— If  a  fractured  bone  fails  to  unite,  the  broken 
ends  may  be  either  merely  held  in  apposition  by 
fibrous  tissue,  or  a  false  ioint  may  be  formed. 

The  inflammatoiy  effv^ion,  which  has  been  pout«d 
out  after  the  injury,  undergoes  organization  into 
bone,  in  some  parts  at  least,  and,  as  a  result,  the 
medullary  canal  is  occluded  and  the  fractured  ends 
become  rounded  off  and  smooth.  Where  the  frag- 
ments are  widely  separated,  there  may  either  be  no 
uniting  material  at  all  or  else  it  may  be  so  thinned  and 
stretched  as  to  deserve  the  name  of  ^'membranous 
union*"  Where  the  uniting  medium  is  stronger  and 
denser,  the  union  is  said  to  be  '*  fibrous  "  or  '*  liga« 
mentous." 

In  some  instances  when  the  ends  of  the  fractured 
bone  have  been  placed  in  apposition,  and  move  on  one 
another,  a  false  joint,  or  pseudarthrosis,  results. 
In  such  cases  the  fragments  are  enclosed  in  a  kind  of 
capsule  of  fibrous  tissue,  the  inner  surface  of  which 
becomes,  in  time,  smooth  and  polished,  and  secretes  a 
serous  fluid  to  facilitate  movement.  The  ends  of  the 
bones  become  variously  altered  in  shape,  and  adapted 
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to  one  another,  but  the  false  joint  is  either  a  simple 
hinge  or  else  a  ball-and-socket  joint.  The  latter  con- 
dition is  well  sbown  in  the  accompanying  drawing, 
from  a  case  of  ununited  fracture  of  the  femur. 

When  a  faJse  joint  has  been  formed,  or  when  the 

fractured  ends  have  become  rounded,  smooth,  and 

hard,  union  by  bone  will  never  occur,  however  long 

Fig,  34. 


the  bones  are  kept  in  apposition  and  at  rest.  The 
opportunity  for  union  haa  passed  by,  and  the  chance 
has  been  misBed,  "When  the  bones  were  softened  by 
recent  inflammation  and  embedded  in  recent  granula- 
tion tissue,  then  was  the  time  for  union  to  take  place, 
but  if,  after  the  inflammatory  products  have  become 
organized,  and  the  bones  hardened,  union  has  not 
resulted,  it  can  never  take  place,  unless  by  artificial 
means  fresh  inflammation  is  excited. 

BPOVTAaraOirS    FRACTTTBaS. 

"When  a  bone  breaks  from  the  application  of  an 
amount  of  violence  which  would  not  damage  any 
healthy  bone,  the  fracture  is  said  to  be  "  spontaneous." 
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The  violence  may  be  extremely  slight,  and  almost  un- 
noticed by  the  patient.  A  diseased  state  of  the  osseous 
structure  predisposes  to  such  fractures.  The  bone 
may  be  simply  in  an  advanced  state  of  senile  decay 
and  degeneration,  or,  on  the  other  hand,  may  be  the 
seat  of  malignant  disease.  In  addition  to  these  causes, 
it  has  recently  been  pointed  out  that  in  tabes  dorsalis 
the  bones  are  sometimes  very  brittle,  and  may  break 
spontaneously.  Both  mollities  ossium  and  rickets 
may  cause  the  bones  to  -become  so  much  softened  that 
they  break  on  the  application  of  the  slightest  violence, 
and,  more  rarely,  the  bones  of  a  limb  which  has  been 
kept  at  rest  for  very  long  become  softened  to  a  similar 
extent.  In  casies  of  spontaneous  fracture,  failure  of 
union  by  bone  is  common. 

SSFAmATZOV    or    BPIPBY-SB8. 

The  separation  of  an  epiphysis  is  an  accident  which 
necessarily  occurs  only  in  children  and  young  subjects. 
In  this  form  of  injury,  both  the  epiphysis  and  the 
epiphysial  cartilage  are  separated  from  the  diaphysis, 
the  epiphysial  cartilage  itself  being  seldom  torn.  The 
injury  is  repaired  in  the  same  way  as  is  a  fracture, 
and  it  is  exceptional  to  find  that,  as  a  result  of  the 
separation  of  the  epiphysis,  the  subsequent  growth 
of  the  bone  is  impeded.  Sometimes,  however,  growth 
is  partially  arrested,  and  the  affected  limb  may  thus 
become  shorter  than  its  fellow. 

Both  congenital  syphilis  and  scurvy  rickets  predis- 
pose to  separation  of  the  epiphyses. 
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DZSXiOCATZOMS. 

The  term  dislocation  simply  implies  a  displacement, 
but,  used  without  any  qualifying  adjective,  is  taken 
to  mean  the  displacement  of  one  articular  surface 
from  another  with  which  it  is  naturally  in  contact. 

Dislocations  are  commonly  the  result  of  violence 
applied  to  a  limb  at  a  distance  from  the  joint  which 
is  the  seat  of  the  displacement.  Thus,  whilst  a  fall 
on  the  shoulder  or  hip  may  cause  a  fracture,  disloca- 
tion of  these  joints  is  usually  produced  by  violence 
applied  to  the  arm  or  leg.  Dislocations  are  also  caused 
by  irregular  muscular  action ;  e.g.,  the  lower  jaw  is 
frequently  displaced  by  a  sudden  contraction  of  the 
muscles  of  mastication  at  a  time  when  the  mouth 
is  opened,  as  in  the  act  of  yawning  or  laughing.  The 
patients  in  whom  dislocations  are  most  frequently 
met  with  are  young  and  muscular  adults,  for  in  old 
people  the  bones  yield  rather  than  the  ligaments  of 
the  articulation,  and  in  children  the  joints  are  so 
supple  that  dislocations  are  not  readily  produced. 

It  is  evident  that  in  the  production  of  a  dislocation 
some  of  the  soft  structures  around  the  damaged  joint 
must  be  injured,  and  thus  we  find  that  the  capsular 
and  other  ligaments  are  torn,  together  with  the  sur- 
rounding muscles  and  tendons,  to  a  varying  extent. 

CBJLVOBS  ZXr  Air  VirSBDtrCBB  DZBXiOCATZOV. 

If  the  dislocation  be  not  reduced,  certain  changes 
occur  in  the   articular  bone  and  the   surrounding 
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soft  tissues  which  are  of  considerable  practical 
importance. 

The  immediate  results  of  the  injury  are  a  synovitis 
of  the  damaged  joint  and  an  effusion  of  blood  into  it 
and  the  tissues  around ;  both  of  these  rapidly  subside. 
The  torn  ligaments,  muscles,  and  tendons  soon  undergo 
repair  by  fibrous  tissue,  and  become  matted  together 
by  the  formatioi^  of  "  adhesions  "  in  such  a  way  that 
various  important  structures,  such  as  vessels  and 
nerves,  become  adherent  to  the  muscles  and  tendons 
amongst  which  they  lie,  and  are  dragged  upon  by 
any  force  which  exercises  traction  on  the  latter.  In 
consequence  of  this,  if  violent  efforts  are  made  to 
reduce  the  displaced  bone  after  the  newly  formed 
adhesions  have  become  firm  and  strong,  either  the 
vessels  or  nerves  to  which  they  have  formed  attach- 
ments may  be  ruptured. 

The  cartilage  of  the  dislocated  bone  undergoes 
degenerative  changes  which  result  in  its  metamor- 
phosis into  fibrous  tissue,  and,  if  it  rests  on  another 
bone,  further  changes  may  ensue  which  terminate  in 
the  production  of  a  false  joint.  Take,  for  instance, 
the  case  of  a  subcoracoid  dislocation  of  the  humerus. 
The  head  of  the  latter  bone  will  gradually  alter  in 
shape,  and  become  flattened,  and  the  neck  of  the 
scapula  on  which  it  rests  will  be  hollowed  out.  In 
each  bone  the  alteration  in  shape  is  the  result  of 
pressure,  for  in  all  tissues  continuous  pressure  pro- 
duces atrophy.  Around  the  newly  formed  depression 
in  the  scapula  a  rim  of  new  bone  is  then  formed,  for 
the  irritation  produced  by  the  presence  of  the  dis- 
placed humerus  causes  a  formative  periostitis  in  the 
neighbouring  bone.  The  same  irritation  causes  the 
condensation  of  the  neighbouring  soft  structures,  and 
by  this  means  a  fibrous  capsule  is  formed,  and  the  false 
joint  is  thus  completed.  Meantime,  changes  have  been 
in  progress  in  the  glenoid  cavity,  its  cartilage  has 
become  fibrillated,  and  from  its  floor  a  new  growth  of 
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fibrous  tissue  springs  which  gradually  completely  fills 
the  cavity  itself. 

At  first  the  patient  has  but  little  use  in  a  limb  one 
of  the  chief  joints  of  which  is  the  seat  of  an  mireduced 
dislocation.  Gradually,  however,  it  becomes  less 
painful  and  stifiT,  and,  after  many  months,  the  part 
is  frequently  restored  to  much  of  its  former  power, 
for  the  muscles  accommodate  themselves  to  the 
altered  relations  of  the  neighbouring  structures,  and, 
as  the  new  joint  is  formed,  and  the  inflammation  set 
up  by  the  injury  subsides,  pain  on  movement  slowly 
passes  away. 

A  consideration  of  the  changes  just  described  will 
show  at  once  that,  apart  from  the  dangers  of  reduc- 
tion of  old  dislocations,  there  comes  a  time  when  re- 
placement of  the  dislocated  bone  is  no  longer  possible 
on  account  of  the  fixation  of  the  bone  in  its  new 
position,  and  the  filling  up  of  the  articular  cavity 
which  it  formerly  occupied. 
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CHAPTER  XXV. 

RSPAXa  or  KUSCbSv  xbndon, 
CA&TZXiAGB,  AND  JXUXVBS. 

SBPAZ&  OF  Kirsc&s. 

Muscle  is  a  tissue  which  in  maoi  is  never  reproduced, 
and  in  animals  only  to  a  very  slight  extent.  Con- 
sequently, in  wounds  of  muscle  the  divided  portions 
are  never  united  by  newly  formed  muscle,  but  always 
by  fibrous  tissue,  which  is  produced  in  the  manner 
already  described  in  dealing  with  union  of  wound&u 
The  separation  of  the  divided  muscle  during  the  heal- 
ing process  naturally  influences  the  amount  of  scar 
tissue  formed,  and  the  greater  the  separation  the 
more  powerless  is  the  muscle  after  cicatrization  has 
been  completed.  It  is  therefore  of  importance  to 
maintain  as  good  apposition  as  possible  during  the 
healing  of  the  wound. 

BBPAZa    or    TBITDOir. 

A  divided  tendon  placed  under  favourable  condi- 
tions unites  by  tendon  in  the  following  manner: — 
Plastic  exudation  takes  place  into  the  tendon-sheath 
and  into  the  cut  ends  of  the  tendon  themselves, 
the  exudation  being  vascularized,  and  subsequently 
developed  into  fibrous  tissue,  in  exactly  the  same  way 
as  is  the  granulation  tissue  of  a  flap-wound.  After 
this,  a  further  development  into  tendon  tissue  occurs, 
and  the  previously  irregular  masses  of  fibrous  tissue 
are  gradually  shaped  into  longitudinal  bundles,  with 
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connective-tissue  cells  placed  between.  Finally,  the 
tendon,  which  is  at  first  adherent  to  its  sheath,  is 
gradually  separated,  and  again  becomes  free  and 
movable. 

If  the  ends  of  the  divided  tendon  be  allowed  to 
retract  to  considerable  distances,  or  if  much .  sup- 
puration occurs,  the  tendon  wiU  not  unite  as  above 
described.  On  the  contrary,  its  ends  will  become 
adherent  to  the  surrounding  parts,  and  the  use  of 
the  muscle  which  is  inserted  into  it  will  be  lost. 

msPAZR  or  cjutTz&Aoa. 

Cartilage,  like  muscle,  is  not  reproduced  in  cases 
of  injury.     The  breach  is  repaired  by  fibrous  tissue. 

zirjintzBS  or  srasvas. 

If  a  nerve  is  divided,  certain  changes  occur  in  both 
its  peripheral  and  proximal  extremities,  and  also  in 
the  structures  to  which  it  is  distributed. 

The  proximal  end  of  the  divided  nerve  becomes 
swollen  and  bulbous,  the  enlargement  continuing  to 
increase  for  several  weeks  after  section.  The  bulb  is 
oval  in  shape,  about  two  or  three  times  as  thick  as 
the  divided  nerve-trunk,  and  about  twice  as  long  as 
it  is  broad.  It  is  tougher  than  normal  nerve  tissue,  and 
adherent  to  the  structures  amongst  which  it  is  placed. 
On  section,  it  presents  a  fibrous  appearance,  but 
bundles  of  nerve  tubules  can  be  seen  embedded  in 
its  substance.  On  microscopical  examination,  it  is 
found  to  consist  of  numerous  young  nerve-fibres  lying 
in  a  matrix  of  fibrous  tissue. 

n&e  peripheral  end  of  the  divided  nerve  under-^ 
goes  atrophic  and  degenerative  changes  at  the  same 
time  that  the- bulb  is  being  formed.  The  myelin 
breaks  up,  collects  in  globules  in  the  nerve  sheath, 
and  is  finally  entirely  removed.  The  axis-cylinders 
disintegrate,  and  in  the  course  of  a  few  weeks  at  the 
latest  are  completely  destroyed.     As  a  result  of  this 
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destruction,  the  peripheral  end  of  the  nerve  is  very 
perceptibly  diminished  in  size. 

The  manner  in  which  a  severed  nerve  unites  is 
variously  described  by  different  authors.  It  is  pro- 
bable that  the  following  description  is  correct. 

After  undergoing  the  degeneration  just  described, 
the  peripheral  end  regenerates.  The  axis-cylinders  are 
first  formed  from  the  proliferated  nuclei  of  the  sheath 
of  Schwann ;  around  these  a  myeline  sheath  is  sub- 
sequently  developed,  and,  if  the  peripheral  end  is  in 
contact  with  the  proximal  extremity,  the  young  nerve 
fibres  formed  in  the  bulb  of  the  latter  unite  with  the 
newly  formed  axis-cylinders  in  the  lower  end,  and 
the  nervous  functions  are  restored.  It  must,  how- 
ever, be  borne  in  mind  that  union  will  not  occur 
unless  the  divided  extremities  are  maintained  in  close 
contact,  and,  as  nerves,  like  all  other  soft  structures, 
are  in  a  state  of  longitudinal  tension,  it  is  usually 
necessary  to  suture  the  cut  ends  in  order  to  maintain 
the  neceLary  apposition. 

The  stractores  to  which  a  nerve  is  distri- 
buted suffer  in  various  ways  if  the  latter  is  divided. 

The  skin,  in  addition  to  losing  its  sense  of  touch, 
becomes  glossy  and  shiny,  ulcers  may  appear  at  the 
peripheral  parts,  and,  occasionally,  small  portions 
of  tissue  slough.  In  the  case  of  the  hand,  pain- 
less whitlows  may  form,  and  the  nails  may  either 
be  cast  off  or  become  fibrous  and  brittle,  with 
exaggerated  curvatures  and  transverse  ridges  and 
furrows.  Immediately  after  section,  and  for  a  time 
which  may  extend  to  two  or  three  weeks,  the 
anaesthetic  parts  are  hypervascular,  and  warmer  than 
natural,  on  account  of  the  division  of  the  vaso-motor 
fibres.  Very  soon,  however,  this  condition  gives  way 
to  an  abnormal  coldness^  and  the  loss  of  heat  fre- 
quently amounts  to  five  or  ten  degrees. 

The  joints  supplied  by  the  severed  nerve  are  some- 
times swollen  and  painful  shortly  after  the  injury ; 
later  on,  they  are  often  partly  anchylosed. 
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The  muscles  are  paralysed  from  the  moment  that 
the  nerve  is  divided,  and  undergo  an  extremely  rapid 
degeneration  and  atrophy.  Faradic  contractility  is 
lost  within  a  few  days,  and  galvanic  irritability  in 
from  three  to  six  weeks.  The  muscle  substance  itself 
is  the  seat  of  fatty  degeneration,  and  within  two  or 
three  months  of  the  injury  the  entire  muscle  is  usually 
completely  atrophied. 

Notwithstanding  the  extent  to  which  these  so- 
called  "  trophic  "  changes  may  proceed,  a  complete 
restoration  of  function  will  result  if  the  divided 
nerve  becomes  united  at  a  subsequent  period,  and  not 
only  will  sensation  be  restored,  but  atrophied  and 
paralysed  muscles  will  be  renovated. 

Division  of  a  nerve  is  not  always  followed  by 
degeneration  of  the  peripheral  end  before  union 
takes  place,  and,  in  animals  at  any  rate,  a  ^^  union  by 
fu-st  intention ''  without  antecedent  degeneration  has 
been  described.  Clinical  experience  tends  to  show 
that,  although  such  union  may,  and  does  occasionally, 
occur  in  man,  it  is  rarely  seen,  and,  from  the  very 
nature  of  the  process,  opportunities  for  examining  the 
recently  joined  nerve  are  very  rarely  forthcoming. 
A  year  or  two  sometimes  elapses  before  sensation  and 
motion  are  restored* 
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CHAPTER  XXVI. 
DZSBASBS  or  A&TSaZfiS. 

OSOSNSSATZON  ANB  ATBB&OKA. 


Fatty  degeneration  may  be  either  primary,  or 
secondary  to  pre-existing  inflammation.  Pnmaiy 
fatty  degeneration  may  affect  any  <^  the  coats  of  a 
vessel,  but  is  most  common  in  the  inner  coat.  Here 
it  first  attacks  the  endothelial  lining,  and  the  cells  of 
the  latter  are  gradually  filled  with  graniiles  of  fatty 
matter ;  the  diseased  ceUs  disintegrate  and  are  cast  off. 
The  degenerative  process  sometimes  extends  over  con- 
siderable areas,  and  is  most  commonly  met  with  in  the 
aorta.  It  may  be  distinguished  from  atheroma  by 
observing  that  the  degeneration  is  limited  to  the  endo- 
thelial surface,  and  that  the  deeper  parts  of  the  inner 
coat  are  healthy.  When  fatty  degeneration  affects 
the  deeper  parts  of  the  inner  coat  or  the  middle  and 
external  coats,  the  whole  artery  is  liable  to  become 
greatly  weakened,  and  where  not  supported  adequately 
by  the  surrounding  tissues,  as  in  the  brain,  the  diseased 
condition  may  lead  to  rupture  and  haemorrhage;  de- 
generation of  the  middle  and  outer  coats  is  most 
common  in  the  smaller  arteries  and  arterioles.  Fatty 
degeneration  in  all  its  forms  is  essentially  a  disease  of 
late  life. 

PSZMABT  CA&CA&BOVB  BSOBWfiSATZOir. 

Calcareous  degeneration  of  an  artery  may  either  be 
secondary  to  pre-existing  inflammation,  or  may  occur 
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primarily  in  vessels  otherwise  healthy.     The  subjects 
of  primary  calcareous  degeneration  are  always  past 
middle  age ;  the  vessels  most  frequently  attacked  are 
those    of   medium    size,    espe- 
ciaUy    the    tibials     and     the  '  ^^ 

arteries  at  the  base  of  the 
brain.  The  degeneration  af- 
fects more  particularly  the 
middle  coat,  and  the  individual 
muscle  fibres  of  the  latter  are 
gradually  infiltrated  with  salts. 
The  calcifying  process,  follow- 
ing the  circular  arrangement  of 
the  muscle  fibres,  causes  the 
production  of  rings  of  cal 
-careous  material  which  are 
very  typical  of  the  primary 
form  nf  calcareous  degenera- 
tion. After  a  time  both  the 
inner  and  middle  coats  may 
become  similarly  diseased,  and 
the  whole  vessel  may  be  con- 
verted into  a  rigid  and  brittle  ^^1^?  ^f^'thrp *  ^^ 
tube.  The  circulation  through  Ait^J^,'ghowing*ihe™pga 
a  calcareous  vessel  is  necessa-  of  calcareous  maierisl  which 
rily  greatly  impeded,  and,  occa-  ^/"""'^^ '"'  ""'  """^'^"''^ 
sionally,  thrombosis  may  occur 

from  the  clotting  of  blood  on  the  roughened  inner  coat. 
Fatty  and  ciJcareous  degenerations  frequently  co- 
exist in  the  same  artery. 


Acute  inflammation  of  arteries  never  occurs  idio- 
pathically,  and,  when  it  has  begun,  shows  no  tendency 
to  spread.  If  a  vessel  be  injured,  its  coats  will  inflame, 
exudation  will  follow,  and  the  artery  will  be  occluded 
in  the  way  already  described  in  the  chapter  on  Htemor- 
rhage.  The  most  typical  examples  of  acute  arteritis, 
however,  are  supplied  by  vessels  lying  in  the  midst  of 
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suppurating  tissues.  It  is  true  that  arteries  offer 
very  considerable  resistance  to  the  spread  of  inflam- 
mation, but,  nevertheless,  they  are  frequently  in- 
volved in  the  process.  The  blood  in  the  inflamed 
vessel  clots^  the  artery-Wall  is  softened  by  exudation, 
suppuration  follows,  and  all  the  coats  are  gradually 
ulcerated  through.  In  most  cases  no  hemorrhage 
ensues,  for  the  vessel  is  already  full  of  clot,  and 
above  the  seat  of  suppuration  it  is  thickened  by 
plastic  exudation.  In  some  cases,  however,  and  more 
particularly  when  the  inflammatory  process  is  a  septic 
one,  large  portions  of  the  artery  slough,  and,  the 
clot  being  soft  and  disintegrating,  and  insufficient  to 
arrest  the  flow  of  blood,  copious  haemorrhage  may 
result. 

The  lodgment  of  septic  emboli  in  vessels  is  another 
cause  of  acute  inflammation.  In  cases  of  ulcerative 
endocarditis,  portions  of  flbrin  infiltrated  with  the 
products  of  septic  inflammation  are  liable  to  be  de- 
tached and  swept  from  the  aortic  valves  into  the 
blood-stream.  Wherever  they  lodge  they  excite  a 
destructive  inflammation  similar  to  that  which  is  in 
progress  at  the  place  from  which  they  have  been 
derived,  and,  in  consequence,  the  wall  of  the  vessel 
is  liable  to  become  either  merely  softened  by  inflam- 
mation or  else  penetrated  by  ulceration.  In  some  cases 
haemorrhage  results,  but  in  many  others  the  occlusion 
of  the  artery  by  clot  prevents  the  escape  of  blood. 

Acute  inflammation  of  the  aorta  has  been  described 
by  various  authors.  This  form  of  inflammation,  which 
is  supposed  occasionally  to  follow  typhus  fever,  does 
not  result  in  suppuration.  There  is  said  to  be  a 
gelatinous  exudation  into  the  inner  coat,  the  endo- 
thelial surface  of  which  may  be  roughened  by  deposit 
of  fibrin.     It  is  certainly  of  rare  occurrence. 

ATBB&OKA,  OR  CBROWZC  ABTSBXTZ8. 

Atheroma  is  not  a  degenerative,  but  an  inflamma- 
tbry  process.    A  better  name  for  it  is  chronic  arteritis. 
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Speaking  generally,  the  chief  cause  of  chronic 
arteritis  is  increased  blood-pressnre*  This  may 
be  brought  about  in  various  ways.  Laborious  occu- 
pations, and  more  particularly  those  which  call  for 
sudden  and  long-continued  strain,  undoubtedly  tend 
to  cause  atheroma,  and  sudden  strains  are  even  more 
likely  to  give  rise  to  trouble  in  those  who  usually 
lead  a  quiet  and  sedentary  life,  and  who  for  short 
periods  only,  and  at  long  intervals,  follow  pursuits 
which  call  for  unusual  exertions. 

It  is  well  known  that  in  chronic  interstitial 
nephritis  the  whole  blood-pressure  is  considerably 
higher  than  natural,  and  thus  patients  who  suffer  from 
granular  kidneys  are  rendered  more  liable  th^n  others 
to  chronic  arteritis.  Again,  in  those  forms  of  heart 
disease  which  lead  to  hypertrophy,  the  increased 
power  of  the  heart  may  cause  a  greatly  increased 
strain  on  the  aorta,  and  thus  produce  atheroma  in 
that  vessel.  Atheroma  is  more  common  in  drunkards 
than  in  §ober  individuals.  This  may  be  accounted 
for  in  part  by  the  diseases  of  the  kidneys  and  liver 
which  are  induced  by  intemperate  habits,  and  may 
also  result  from  the  direct  influence  of  alcohol  on 
the  blood-vessels  themselves.  The  arteritis  which  is 
caused  by  syphilis  is  described  at  p.  201. 

Considering  that  increased  blood-pressure  is  the 
chief  cause  of  atheroma,  we  should  naturally  expect 
the  latter  to  be  most  common  in  the  larger  arteries 
where  the  blood-pressure  is  greatest ;  and  such  is  the 
case.  The  aorta  is  diseased  more  frequently  than  is 
any  other  vessel,  and  the  arteries  of  the  limbs  may  be 
said  to  be  affected  almost  in  proportion  to  their  size. 
Atheroma  may  be  met  with  in  people  of  but  twenty 
or  thirty  years  of  age,  but  is  most  common  after 
middle  age. 

nie  changes  that  take  place  in  an  athero- 
matons  artery  are  such  as  might  be  expected  con- 
sidering that  the  process  is  an  inflammatory  one. 
.  Examined  at  its  earliest  stage,  the  disease  is  seen  to 
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cause  slight  swelling  of  the  internal  coat,  which  bulges 
towards  the  lumen  of  the  vessel.  Microscopical 
examination  will  show  that  exudation  of  inflammatory 
products  has  occurred,  and  the  cellular  tissue  beneath 
the  endothelium  is  seen  to  be  the  seat  of  a  considerable 
collection  of  leucocytes.  These  cells  have  collected 
here,  partly  because  the  inner  coat  is  the  first  to  feel  the 
effects  of  the  undue  tension,  and  partly  also  because, 
on  account  of  the  looseness  of  the  sub-endothelial 
cellular  tissue,  there  is  more  room  for  the  inflam- 
matory exudation  to  collect  in  this  situation  than  in 
the  middle  and  external  coats.  It  is,  however,  quite 
erroneous  to  suppose  that  the  latter  tunics  escape 
entirely.  Such  is  not  the  case.  On  the  contrary, 
cell  exudation  takes  place  into  them  also,  and  in- 
creases and  extends  as  the  atheromatous  process 
progresses,  so  that  the  inflammation  may  extend 
beyond  the  outer  coat  and  may  involve  the  sheath. 

It  is  probable  that  in  some  cases  the  inflammatory 
process  undergoes  resolution  and  the  exuded  cells  are 
removed.  Frequently,  however,  this  does  not  occur, 
and  the  cells  either  undergo  degenerative  changes  or 
develop  into  fibrous  tissue. 

Very  frequently,  indeed,  the  degenerative  process 
predominates  in  the  cell  exudation  in  the  inn^: 
coat,  and  for  the  reason  that  in  this  situation  the 
leucocytes  do  not  receive  a  sufficient  blood-supply. 
It  must  be  remembered  that  the  vasa  vasorum  do  not 
pass  beyond  the  middle  coat,  that  the  inner  coat  is 
mainly  nourished  by  a  process  of  osmosis,  and  that 
such  a  process  is  only  capable  of  nourishing  a  certain 
limited  thickness  of  tissue.  When,  therefore,  the 
blood-vessels  which  have  been  formed  during  the  first 
stage  of  the  inflammatory  process  shrink  and  dis- 
appear, the  cell  growth  which  they  have  produced  is 
left  without  suflicient  means  of  nutrition,  and  con- 
sequently degenerates.  In  most  cases  the  degenera- 
tion is  of  a  fatty  nature,  and  the  cell  collection  is 
gradually   converted    into  a  yellow,   caseous    mass. 


CHRONIC  ARTERITIS.  1 99 

The  endothelium  aJso  undergoes  degenerative  changes 
which  result  in  the  destruction  of  its  constituent  cells. 
In  consequence  of  this,  the  disintegrating  caseous 
mass  is  exposed  to  the  blood-stream,  and  by  it  is 
slowly  washed  away,  the  wall  of  the  vessel  being  thus 
left  roughened  and  partly  destroyed. 

In  the  meantime,  the  cells  which  have  been  exuded 
into  that  part  of  the  inner  coat  which  is  in  contact 
with  the  muscular  tunic,  as  well  as  those  which  lie 
in  the  middle  and  outer  coats,  have  undergone 
organization  into  fibrous  tissue,  and  by  this  means 
the  arterial  wall  is  strengthened  at  the  weak  spot,  the 
coats  are  matted  to  one  another,  and  the  artery  in 
time  becomes  adherent  to  its  sheath.  For  this  reason, 
although  the  blood  obtains  an  entrance  into  the  coats, 
it  does  not  separate  them  from  one  another,  and  form 
a  dissecting  aneurysm ;  neither,  as  a  rule,  is  its  force 
sufficient  to  rupture  the  diseased  vessel.  But,  although 
fatty  degeneration  is  the  most  common  sequel  of  the 
cell  exudation,  it  does  not  always  occur,  and,  even 
when  present,  is  frequently  associated  with  other 
changes.  Very  frequently  calcareous  degeneration 
of  the  inflammatory  products  either  takes  the  place 
of,  or  succeeds  to,  the  caseation,  and,  in  consequence, 
irregular  plates  of  calcareous  matter  develop  in  the 
arterial  walL  They  present  an  altogether  different 
appearance  to  the  rings  caused  by  primary  cal- 
careous degeneration  of  the  muscle-coat,  already  de- 
scribed. 

But,  whilst  degenerative  processes  are  very  com- 
mon in  the  cells  exuded  into  the  inner  coat,  it  must 
not  be  thought  that  development  of  fibrous  tissue 
never  results.  It  is  probably  much  more  common 
than  is  generally  supposed,  and  very .  frequently, 
ind^d,  some  attempt  at  the  formation  of  fibrous 
tissue  may  be  found  occurring  together  with  caseation, 
whilst,  in  some  instances  at  least,  the  whole  cell  mass 
undergoes  development,  and  the  arterial  wall  is  per- 
manently thickened  and  indurated*    The  greater  the 
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tendency  to  the  form&tion  of  fibrous  tisaue,  the  lees 
likely  is  the  endothelium  to  perish. 

To  the  naked  eye,  an  artery  which  is  aUieromatoiis 
is  at  once  seen  to  present  a  very  irregular  and  lumpy 
inner  surface,  to  be  more  rigid  than  natural,  andj  when 
cut  across,  to  remain  dist«nded,  and  not  to  c<mtract 
like  a  healthy  vessel.  Closer  inspection  will  show  that 
the  endothelium  ie  raised  in  numerous  patches,  hnd, 
through  the  lining  membrane  of  cells,  the  subjacent 
material  looks  yellow  or  opalescent.  The  yellowish 
_  substance  is  caseous  material 

■  ^  Is^g  beneath    the   endothe- 

lium, and  is  readily  exposed 
by  peeling  away  the  latter. 
If  fibrous  tissue  has  been 
formed,  the  yellow  tint  is  less 
marked,  and  the  endothelium 
is  more  adherent. 

At  a  later  stage,  the  artery 
is    found    to    be     distinctly 
roughened,  the  endothelium 
has  perished,  and  the  deeper 
parts  of  the  intima,  or  even 
the  muscle-coat,  may  be  ex- 
posed   to    the   blood-stream. 
Shreds  of  fibrin  may  adhere 
to  the  roughened    spots,    or 
An  AtheromatouB  Arteiy.   definite   coagula     may    have 
lu  the  lower  part  of  tie  ape-  formed.      When    calcification 
cimen   theiDtinuia  irregu-   j^^  occurred,    the   artery    is 
lariujd  rough.    In  the  upper  ,  u        ■    ^j  "^       a 

pui,  the  intlnu  but  been  more  than  usually  rigid,  and 
deBtroyed,  and  a  bnlgliig  of  irregular  pUtes  of  calcareous 

the  other  ooata  iniJiiateB  tho .T t  i i 4.1, __j 

oommeDcement  of  >  ««ccq-  f  f"?'  *^  ?«  ^^  "O"  ^^ 
lated  BoeoryBm.  felt  in   its  inner  coat.     The 

sheath  is  more  adherent  than 
natural,  and  when  rolled  between  the  fingers  the 
vessel  feela  firm  and  cord-like. 

In  consequence  of  the  alteration  in  its  structure, 
the  circulation  through  an  atheromatous  vessel  is 


STPHIUTIC  ARTBEITia.  20I 

more  or  less  impaired.  The  diseased  artery  is  more 
rigid  than  natural,  and,  having  lost  its  elasticity,  it  is 
unable  to  accommodate  itself  to  the  constantly  altering 
requirements  of  the  tissues  for  blood,  and  the  parts 
to  which  its  branches  are  distributed  become  ill- 
nonrished,  atrophied,  or  degenerated.  Worse  results 
than  this  may  ensue,  for  the  roughening  c^  the  inner 
coat  may  cause  deposition  of  the  fibrin  from  the 
flowing  blood,  and  occlusion  of  the  vessel  by  throm- 
boffls  may  completely  arrest  the  drculatiou. 


SyphiUtic  arteritis  is  charaoterized  by  the  great 
thi<^ening  of  the  inner  coat.  It  may  occur  at  any 
time  aft^  inoculation,  and,  though  most  common  in 
the  cerebral  vessels,  is  not  confined  to  them,  but  affects 
the  small  arteries  of  any  part  which  is  the  seat  of 
Fin.  37, 


SypUlitic  DiaeBse 
inner  coat  is  thicken 
muck  nuTowed. 


syphilitic  inflammation,  and  is  especially 
tlie  neighbourhood  of  gummata. 


202  SYPHILITIC  ARTERITIS. 

Microscopical  examination  shows  that  there  is  a 
growth  of  granulation  tissue  in  the  inner  coat,  with 
the  subsequent  formation  of  fibrous  tissue  to  such  an 
extent  that  the  intima  may  become  three  or  four  times 
as  thick  as  the  middle  and  outer  coats.  These  latter 
also  are  the  seat  of  some  cell  exudation,  but  never 
become  greatly  thickened.  As  the  result  of  this  for- 
mation of  fibrous  tissue,  the  lumen  of  the  vessel  is 
sometimes  much  narrowed,  and  in  other  cases  the 
endothelium  is  so  altered  by  the  exudation  beneath  it 
that  the  blood  clots  on  it,  and  the  artery  becomes 
occluded  by  a  thrombus.  Such  interference  with  the 
cerebral  circulation  is  liable  to  cause  "softening  of 
the  brain."  Some  authors  consider  that  similar 
arterial  disease  accounts  for  the  degeneration  and 
caseation  of  gummata.  "When  syphilis  attacks  the 
larger  vessels,  it  not  infrequently  leads  to  the  forma- 
tion of  aneurysm. 
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CHAPTER  XXVII. 
BZSSASBS  or  JLaTSaZBS. 


An  aneurysm  is  "a  tumour  containing  blood,  and 
communicating  with  the  cavity  of  an  artery." 

The  causes  of  aneurysm  are  practically  those  of 
atheroma,  for  pathological  aneurysms,  with  which 
alone  we  are  at  present  concerned,  are  almost  in- 
variably preceded  by  disease  of  the  vessel.  There- 
fore, laborious  occupations,  disease  of  the  kidneys, 
and  syphilis  are  amongst  the  most  common  of  the 
.accepted  causes  of  aneurysms.  The  formation  of 
traumatic  aneurysms  has  already  been  described. 

It  is  very  easy  to  see  how  chronic  arteritis  may 
cause  aneurysm,  for  the  inflammatory  process  fre- 
quently weakens  the  vessel,  and  so  favours  its 
distension  by  the  blood.  In  other  cases  it  is  the  loss 
of  elasticity  rather  than  the  weakening  which  brings 
about  the  aneurysmal  dilatation,  for,  if  the  heart's 
action  be  sufficiently  strong  to  dilate  the  rigid  vessel, 
toughened  by  fibrous  tissue,  the  artery  will,  in  con- 
sequence of  its  loss  of  elasticity,  remain  dilated,  and 
thus  form  an  aneurysm. 

In  the  presence  of  one  of  the  above  causes,  the 
locality  of  an  aneurysm  is  determined  by  local 
conditions.  The  aorta  is  more  frequently  implicated 
than  other  vessels,  on  account  of  the  greater  blood- 
pressure  within  it,  whilst  the  slight  arrest  of  the 
blood-stream  at  the  point  of  bifurcation  of  any  vessel 
tends  to  the  formation  of  an  aneurysm  above  such  a 
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point.  Again,  vessels  at  the  flexures  of  limbs  are 
more  liable  to  become  aneurysmal  than  vessels  in  other 
situations,  and  for  the  reason  that,  in  any  artery  which 
is  diseased,  sudden  and  forcible  bending  may  cause 
injury  to  the  brittle  internal  and  middle  coats. 

The  aneurysms  that  occur  in  children  and  young 
adults  are  most  probably  the  result  of  the  lodgment 
of  emboli.  The  exact  manner  in  which  emboli  cause 
aneurysms  is  yet  a  matter  of  dispute.  According  to 
one  theory,  the  artery  becomes  dilated  above  the  seat 
of  embolism  through  the  increase  in  the  blood- 
pressure  above  the  seat  of  plugging.  This  is  most 
probably  incorrect,  for,  were  such  an  explanation  true, 
aneurysms  would  develop  with  comparative  frequency 
after  ligature,  whereas,  although  they  may  follow 
occlusion  of  the  vessel  by  surgical  means,  they  do  so 
with  extreme  rarity,  and  are  more  frequently  the 
.result  of  a  failure  of  the  proper  occlusion  of  the 
.artery  than  of  its  obliteration.  According  to  another 
theory,  an  embolus  may  cause  aneurysm  by  setting 
up  inflammatory  changes  in  the  vessel  at  the  point  at 
which  it  lodges.  The  inflammation  may  result  either 
in  the  complete  penetration  of  the  artery  by  a  process 
of  ulceration,  or  else  in  softening  of'  its  coats  and 
subsequent  dilatation.  All  emboli  do  not  act  in 
this  mariner,  and  the  production  of  an  aneurysm  in 
any  given  case  is  attributed  either  to  the  embolus 
being  calcareous  and  rough,  or  else  to  its  being 
derived  from  a  heart  affected  with  "  ulcerative  endo- 
carditis,"  and  consequently  itself  impregnated  with 
the  products  of  an  infective  inflammation. 

Lastly,  another  possible  cause  of  aneurysm  must  be 
mentioned.  Suppui*ation  around  a  vessel  may  so 
damage  it  that  the  coats  may  yield  and  an  aneurysm 
form,  or  the  artery  may  give  way  and  rupture. 

VARZBTZB8    OF   AITBIT&TSM. 

An  aneurysm  consists  of  a  sac  and  its  contents^ 
The  sac  is  formed  by  the  coats  of  a  diseased  vessel,  ita 
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sheath,  and  the  surrounding  structures,  in  varying 
proportions.  The  contents  of  the  sac  are  fluid  blood, 
clotted  blood,  and  laminated  fibrin. 

Pathological  aneurysms  have  been  classified  in 
various  ways.  The  following  appears  to  be  one  of  the 
simplest : — 

(i)  Fusiform  aneurysm. 

(2)  Sacculated  aneurysm — 
(a)  True; 

h)  False; 
[c)  Diffused. 

(3)  Dissecting. 

(4)  Cirsoid. 


I 


The  various  forms  of  traumatic  aneurysm  have 
been  already  described  in  the  chapter  on  Injuries  of 
"Vessels. 

A  fosiform  aneurysm,  or  an  aneurysmal  dilata- 
tion, is  a  dilatation  of  a  vessel  in  its  whole  circumference 
and  for  a  considerable  portion  of  its  length.  Such  an 
aneurysm  is  oval  in  shape,  and  continuous  at  each  end 
with  the  cavity  of  the  vessel  on  which  it  has  been 
formed.  Its  sac  consists  of  the  arterial  coats  in  an 
atheromatous  state,  with  a  few  shreds  of  adherent 
fibrin.  It  contains  usually  little  else  than  fluid  blood. 
Fusiform  aneurysms  are  found  on  the  large  arteries 
alone,  and  far  more  frequently  on  the  aorta  than  on 
any  other  vessel. 

A  saccxdated  aneurysm  is  a  dilatation  of 
an  artery  in  a  part  only  of  its  circumference.  A 
**  true  "  sacculated  aneurysm  is  one  the  sac  of  which 
consists  of  all  three  coats  of  the  vessel.  A  **  false  " 
sacculated  aneurysm  is  one  in  which  the  internal 
and  middle  coats  have  been  thinned  away,  so  that, 
on  section,  the  sac  is  found  to  contain  the  outer  coat 
alone. 

Considering  that  the  chief  cause  of  aneurysm  is 
atheroma,  it  is  evident  that  "  true  "  aneurysms  must 
be  of  rare  occurrence,  for  the  atheromatous  process 
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itself  usually  causes  destructioa  of  some  of  the  costs 
before  an  aneurysm  commences. 


A  ^flFwted  laccvlatad  anenryHa  is  one  in 

wUcli  the  sac  contains  none  of  the  coats  of  the  vessel, 
but/consista  flimply  of  the  sheath,  with  condensed 
surrounding  tissues  and  blood-clot.  This  form  of 
aneurysm  has  also  been  called  "consecutive." 

A  dUiectiiig  aneurysm  is  one  in  which  the 
blood  is  contained  in  a  sac  formed  within  the 
wall  of  the  artery  itself,  the  blood  generally  passing 
down  between  the  layers  of  the  middle  coat,  and 
splitting  the  wall  of  the  vessel  for  a  greater  or  less 
(Ustance.  Such  an  aneurysm  necessarily  results  from 
a  destruction  of  the  inner  coat,  for  by  this  means 
alone  can  the  blood  obtain  an  entrance.     The  reasoa 
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why  dissecting  aneurysms  are  not  of  greater  bwqanshcy 
is  that,  as  a  rule,  the  coats  are  matted  to  one  another 
by  fibrous  tissue  before  the  imMr  coat  gives  way.  It 
is  when  this  process  o£  acttesion  fails  that  a  dissecting 
aneurysm  is  f omuMt.  Dissecting  aneurysms  occur  on 
the  aorta,  akme,  and  may  progress  in  one  of  two 
waySL  In  the  first  place,  the  blood  may  burst  its  way 
ihroQgh  the  intima,  and  may  thus  return  to  the  cavity 
of  the  diseased  vessel  after  a  transit  of  some  length 
through  its  walls.  Secondly,  it  may  burst  through 
the  outer  coat,  and,  escaping  into  the  surrounding 
parts,  cause  death  by  hsemorrhage. 

The  natural  course  of  an  aneurjrsm  may  be 
in  one  of  two  directions.  It  may  progress,  and  cause 
the  death  of  the  patient,  or  may  become  spontaneously 
cured.  Unfortunately,  the  former  is  infinitely  the  more 
common,  yet  it  is  of  much  importance  to  thoroughly 
understand  the  processes  by  which,  independently  of 
surgical  interference,  a  cure  may  be  pr6moted. 

A  fusiform  aneurysm  sometimes  remains  in  an 
almost  stationary  condition  for  many  years,  and  so 
long  as  it  remains  fusiform  is  Httle  likely  to  kUl  the 
patient,  unless,  indeed,  it  do  so  by  interference  with 
the  action  of  the  heart.  What  usually  happens  is 
that,  after  a  varying  length  of  time,  the  dilated  artery 
commences  to  yield  more  rapidly  at  one  part  of  its 
circumference  than  in  the  rest,  and  thus  from  the 
fusiform  aneurysm  a  sacculated  aneurysm  springs. 

The  sac  of  a  sacculated  aneurysm  at  first 
consists  of  some  at  least  of  the  coats  of  the  diseased 
vessel,  although  even  from  its  commencement  it 
receives  support  from  its  sheath  and  from  the  sur- 
rounding structures.  As  the  sac  increases  in  size 
from  the  constant  pressure  of  the  blood,  the  arterial 
walls  become  more  and  more  thinned  away,  so  that, 
■although  at  first  perhaps  a  true  aneurysm,  its  inner 
and  middle  coats  wear  away  and  it  becomes  a  false 
one.  Later  still,  all  its  coats  being  destroyed,  it  is 
called  "diffused"  or  "consecutive,"  the  blood  being 
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limited  merely  by  the  arterial  sheath  and  the  sur- 
rounding tissues.  These  latter  undergo  considerable 
changes,  and  become  matted  together  by  fibrous 
tissue  into  a  firm,  resistant  mass.  Were  it  not  for 
the  support  thus  accorded  to  the  sac  by  the  surround- 
ing soft  tissues  and  by  the  arterial  sheath,  the  rupture 
of  an  aneurysm  would  occur  at  a  much  earlier  period 
than  is  usually  the  case.  This  point  is  well  illustrated 
by  large  aneurysms  of  the  cerebral  vessels,  for  the 
latter,  receiving  but  little  or  no  support  from  the 
tissues  in  which  they  lie,  are  never  the  seat  of 
aneurysms  of  any  size ;  the  diseased  vessel  gives  way 
instead  of  continuing  to  dilate. 

In  any  case,  when  an  aneurysmal  sac  no  longer 
contains  any  of  the  arterial  coats,  and  consists  merely 
of  the  condensed  surrounding  tissues,  it  is  very  liable  to 
increase  with  greater  rapidity  than  before,  and,  inas- 
much as  the  support  it  receives  from  its  surroundings 
necessarily  varies  at  different  parts,  it  increases  more 
rapidly  in  the  direction  of  the  least  resistance.  After  a 
variable  time  it  bursts,  and  is  now  called  a  ruptured 
aaeiuysm.  The  rupture  may  take  place  into  the 
soft  tissues  of  the  part  in  which  the  vessel  is  placed, 
and,  if  the  loss  of  blood  be  great,  the  rupture  may 
be  followed  by  such  an  amount  of  obstruction  to 
the  circulation  that  gangrene  results.  Sometimes  the 
rupture  takes  place  into  a  serous  cavity,  such  as 
the  pleura  or  pericardium,  and  then  the  escape  of  blood 
is  at  once  both  rapid  and  profuse.  Sometimes,  though 
comparatively  rarely,  an  aneurysm  reaches  the  cuta- 
neous surface,  and  bursts  there.  If  so,  the  hsemor- 
rhage  is  not  so  sudden  or  profuse  as  would  naturally 
be  expected.  On  the  contrary,. days  or  weeks  may 
pass  before  death  results.  During  its  growth  an 
aneurysm  spares  no  structuro  with  which  it  comes  in 
contact.  The  constant  pressure  of  the  sac  causes 
atrophy  of  soft  tissues  and  of  bones  alike,  and  thus, 
in  the  case  of  aortic  aneuiysms,  the  bodies  of  the 
vertebrae,  the  ribs,  and  the  sternum  may  be  in  great 
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part  destroyed.  In  popliteal  aneurysms,  the  posterior 
surface  of  the  femur  is  sometimes  partiaUy  excavated, 
and  the  sac  has  been  known  to  open  into  the  knee- 
joint. 

The  pressure  exercised  by  the  aneurysm  on  the 
surrounding  structures  occasionally  causes  tolerably 
acute  inflammation.  This  may  progress  to  suppura- 
tion and  sloughing,  the  sac  may  be  opened,  and  pro- 
fuse haemorrhage  may  cause  a  speedy  death. 

BPOVTAJTBOVS    CUltll    Or   AXrEtTSTSBE. 

There  are  practically  but  two  ways  in  which  an 
aneurysm  can  become  cured.  The  one  is  by  the 
gradual  filling  of  the  sac  with  laminated  fibrin,  the 
other  by  the  clotting  of  the  blood  contained  within 
the  sac.  A  clot  composed  of  laminated  fibrin  is  often 
called  an  '*  active  clot,"  whilst  that  formed  by  the 
coagulation  of  the  blood  contained  in  the  sac  at  any 
one  time  is  called  a  '^  passive  clot."  In  either  case, 
the  sac  having  become  filled,  the  clot  extends  into 
and  occludes  the  diseased  vessel  from  which  the 
aneurysm  springs.  All  treatment,  medical  and  sur- 
gical alike,  aims  at  causing  the  formation  of  either  an 
active  or  a  passive  clot. 

For  the  formation  of  a  laminated  clot  it  is  essential 
that  the  blood  shall  continue  to  circulate  through  the 
sac,  and  that  its  flow  shall  not  be  sufficiently  forcible 
to  wash  away  the  fibrin. 

The  more  feeble  the  stream  of  blood,  the  less  is 
it  able  to  dilate  the  sac;  and  the  more  fibrin 
5s  deposited  on  the  walls  of  the  latter,  the  more 
capable  will  they  be  of  resisting  the  blood-pressure. 
"Now,  the  presence  of  an  aneurysm  on  a  -vessel  more 
or  less  impedes  the  flow  of  blood  through  it,  and, 
consequently,  the  peripheral  parts  tend  to  become 
badly  supplied.  But  in  all  parts  of  the  body  the 
obstruction  to  the  circulation  through  any  one  vessel 
causes  the  blood. to  betake  itself  to  other  and  less 
obstructed  channels,  and  a  **  collateral  circulation  '^ 

p 
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is  established.  This  also  occurs  in  the  case  of  ajieu- 
rysm,  and,  as  the  blood  flows  through  other  vessels^ 
the  circulation  through  the  diseased  artery  becomes 
more  feeble,  and  the  tendency  to  the  formation  of  a 
laminated  clot  is  increased.  The  more  feeble  the 
patient  becomes,  the  less  is  the  blood-tension  and  the 
weaker  the  circulation,  and  so,  in  some  cases  at  any 
rate,  a  natural  cure  takes  place. 

In  addition,  however,  to  this  process  of  spontaneous 
cure — ^a  tendency  to  which  may  be  said  to  exist  in  all 
aneurysms — certain  accidental  circumstances  may 
ari3e  which  favour  the  occlusion  of  the  aneurysmal 
sac.  The  first  of  these  accidents  is  the  separation  of 
a  portion  of  the  clot  already  formed  in  the  sae,  followed 
by  its  lodgment  either  in  the  mouth  of  the  sac  itself  or 
else  in  the  vessel  on  the  distal  side  of  the  aneurysm. 
In  the  latter  case,  the  artery  being  occluded  and  the 
circulation  through  it  arrested,  the  collateral  circula- 
tion will  be  opened  up,  less  blood  than  formerly  will 
flow  through  the  aneurysm,  and  the  latter  may  then 
be  flUed  with  laminated  clot.  It  is  evident  that  for 
such  a  curative  process  it  is  essential  that  the  arteries 
which  carry  on  the  collateral  circulation  shall  be  given 
off  on  the  cardiac  side  of  the  aneurysm,  for  if  such  is  not 
the  case,  and  the  collateral  branches  come  off  between 
the  mouth  of  the  sac  and  the  place  where  the  vessel  is 
plugged,  just  as  much  blood  will  pass  through  the 
diseased  artery  to  reach  the  enlarged  collaterals  as 
previously  passed  along  the  main  trunk  itself. 

This  method  of  natural  cure  by  occlusion  of  the 
artery  beyond  the  sac  is  imitated  by  the  surgeon  in 
the  operation  of  distal  ligature,  an  operation  which 
only  holds  out  hope  of  success  when  no  important 
vessels  are  given  off  between  the  seat  of  ligature  and 
the  sac,  as,  e.g.,  in  the  common  carotid. 

When  the  detached  portion  of  clot  lodges  in 
the  mouth  of  the  sac  itself,  and  so  prevents  either- 
the  ingress  or  egress  of  the  blood,  tlmt  blood  which 
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remains  in  the  aneurysm  forms  a  passive  clot  and  so 
fills  up  the  sac.  This  mode  of  spontaneous  cure  is 
imitated  in  the  treatment  of  aneurysms  by  the  applica- 
tion  of  an  Esmarch's  bandage,  the  limb  being  emptied 
of  blood  above  and  below  the  aneurysm,  while  the 
sac  of  the  latter  remains  filled.  The  bandage  is  left 
on  a  sufficient  length  of  time  to  allow  of  a  passive 
clot  being  formed  before  blood  is  again  allowed  to 
circulate.  Other  methods  of  spontaneous  cure  are 
described,  but  are  certainly  of  rare  occurrence.  Thus, 
the  sac  is  said  occasionally  to  cause  pressure  on  the 
artery  above  the  seat  of  aneurysm,  and,  by  thus 
diminishing  the  fiow  of  blood,  to  cause  the  formation 
of  a  laminated  clot.  In  other  cases,  again,  the 
development  of  another  aneurysm  on  the  same  vessel 
may  cause  the  circulation  in  the  latter  to  become  so 
much  retarded  as  to  promote  a  cure.  Of  this  I 
have  myself  seen  one  instance  in  the  case  of  a  woman, 
who  died  from  an  aneurysm  of  the  first  part  of  the 
right  subclavian  artery,  and  in  whom  a  post-mortem 
examination  showed  another  aneurysm  on  the  third 
part  of  the  same  vessel  completely  ^filled  with  fibrin, 
and  only  communicating  with  the  artery  by  a  minute 
aperture. 

Lastly,  in  some  cases  inflammation  of  the  sac  may 
cause  the  formation  of  clot.  This  is  certainly  a  very 
rare  event,  and  the  occurrence  of  inflammation  is  a 
thing  rather  to  be  dreaded  than  desired. 

In  all  cases  of  spontaneous  cure,  however  promoted, 
there  is  another  factor,  namely,  the  tendency  to?  con- 
traction of  the  sac  and  of  the  surrounding  tissues. 
The  latter  have  been  thrust  aside  by  the  growth  of 
the  aneurysm,  and  are,  so  to  say,  constantly  endeavour- 
ing to  overcome  the  dilating  force  and  return  to  their 
natural  positions.  Any  loss  of  power  in  the  dilating 
force  of  the  circulation  in  the  aneurysm  is  conse- 
quently followed  by  a  contraction  of  the  surrounding 
parts  and  pressure  on  the  sac  itself — a  contraction 
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which  tends  to  coatinue  until  the 
former  position  of  the  displaced  struc- 
tures is  restored. 


1  or  I 
VRassvKB  ow  AannniYBMB. 

Allusion  has  already  been  made  to 
^  the  mode  of  cure  in  the  case  of  distal 
ligature,  but  a  few  words  must  be 
said  on  the  results  of  the  Hunterian 
operation.  This  operation  consists  in 
the  application  of  a  ligature  to  the 
diseased  artery  on  the  cardiac  side  of 
the  sac.  The  result  of  such  a  pro- 
ceeding is  the  occlusion  of  the  artery 
at  the  seat  of  ligature,  the  diminu- 
tion of  the  blood-stream  through  the 
aneurysm,  and  the  gradual  filling  of 
the  latter  by  laminated  clot.  The 
clotting  in  the  sac  extends  to  the 
artery,  and  thus  the  latter  is  occluded 
in  two  places — at  the  seat  of  ligature, 
and  where  it  formerly  communicated 
with  the  sac.  Between  these  two  points 
the  vessel  in  most  cases  remains  per- 
vious, and  this  is  always  the  case 
where  any  length  of  vessel  intervenes, 
and  where  branches  are  given  off  be> 
tween  the  ligature  and  the  aneurysm. 
6  "Where  the   ligature  is  applied  close 


The  Femonl  and  Popliteal  Vewals.  fiT«  yean 
after  ligature  of  tho  Bnparfioiftl  femoral  tor  the 
cure  of  a  popliteal  sDeiuysni.  The  vessel  has 
been  occluded  by  the  ligature  «t  a,  and  again  at 
the  seat  of  nneurynn.  The  aueniyua  itseU  ia 
represented  by  a  BmiiU  maas  of  fibrous  tissue,  b. 
The  ajteiy  between  the  ligature  and  the  sac  ia 
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above  the  sac,  the  dotting  may  extend  along  the 
intervening  portion  of  artery.  The  application  of 
pressure  promotes  the  cure  of  an  aneurysm  by  dimin- 
ishing the  blood-stream,  just  as  does  a  ligature,  but 
the  vessel  is  not  obliterated  where  the  pressure  is 
applied. 

The  changes  that  occur  in  the  aneurysm  after  it  has 
been  filled  by  clot  may  be  briefly  described.  The  clot 
becomes  in  part  organized  and  is  in  part  removed. 
The  aneurysm  becomes  very  hard  and  fibrous,  and 
shrinks  rapidly.  Some  years  after  cure  but  little  may 
remain  of  the  original  swelling  beyond  a  small  oval 
mass  of  fibrous  tissue.  This,  together  with  other 
points  in  the  cure  of  aneurysms,  is  well  shown  in  the 
accompanying  drawing  of  the  arteries  of  the  lower 
extremity  of  a  man  whose  superficial  femoral  had 
been  ligatured  five  years  before  death.  The  aneurysm 
is  converted  into  a  small  fibrous  lump  which  encloses 
within  it  the  remains  of  the  popliteal  artery;  the 
latter  has  been  occluded  for  a  length  of  about  3  inches. 
The  superficial  femoral  has  been  occluded  by  the 
ligature,  but  between  the  seat  of  operation  and  the 
sac  the  vessel  is  pervious. 

CZR8OZB   AnUSTBM. 

Cirsoid  aneurysm,  or  aneurysm  by  anastomosis, 
consists  of  a  dilatation  and  elongation  of  one  or 
more  arteries.  The  dilatation  of  the  vessels  is  in 
some  cases  tolerably  equable,  but,  usually,  each 
diseased  artery  presents  numerous  pouches  or  sacculi. 
The  longer  the  disease  lasts,  the  more  extensive  does 
it  become,  and  vessels  at  first  healthy  are  gradually 
involved.  In  many  cases  the  veins  and  capillaries 
become  greatly  distended,  and  a  fully  developed 
aneurysm  by  anastomosis  shows  itself  as  an  irregular 
pulsating  tumour  composed  of  large  and  tortuous 
vessels  opening  directly  into  one  another.  When 
a   cirsoid  aneurysm  has  existed  for  some  time,  the 


214  .CmSOID  JmWRYShL 

walls  of  its    constituent    arteries    become    greatly 
thinned. 

The  patients  in  whom  this  form  of  arterial  disease 
occurs  are  mostly  young  adults.  It  is  usually  found 
upon  the  scalp  and  forehead:  occasionally  it  com- 
mences  in  a  pi^-existing  luevus!  The  chief  danger  of 
a  cirsoid  aneurysm  is  rupture  and  haemorrhage. 
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CHAPTER  XXVIIL 
BXSEASBS  or  VBXNS. 


A  VEIN  which  becomes  more  dilated  than  is  natural  is 
said  to  be  varicose. 

The  chief  causes  of  varix  are,  mechanical  obstruc- 
tion to  the  venous  circulation,  and,  weakness  of  the 
heart's  action  combined  with  general  debility  and  loss 
of  muscular  tone.  In  addition  to  these,  certain  occupa- 
tions and  visceral  diseases  promote  the  development 
of  varix  in  special  localities. 

The  chief  situations  of  varix  are  the  leg  and 
thigh,  especially  on  the  inner  side,  the  anus  and 
rectum,  and  the  spermatic  cord.  In  the  lower  ex- 
tremity varicose  veins  are  liable  to  be  induced  by  any 
occupation  which  entails  much  standing,  and  so 
favours  gravitation  of  the  blood  and  increased  pressure 
on  the  walls  of  the  vessels  which  contain  it.  The 
superficial  veins  are  more  often  diseased  than  the 
deep  ones,  for  they  are  not  supported  by  the  muscles. 
-The  longer  the  column  of  blood,  the  greater  will  be 
the  pressure  on  the  veins,  and  for  this  reason  the 
internal  saphenous  is  more  liable  to  varix  than  the 
external.  The  force  of  the  arterial  circulation  is  also 
diminished  at  the  extremities  of  the  body,  and, 
«speciaU7  when  the  heart  is  acting  feebly,  the  arterial 
st^m  is  not  sufficiently  vigorous  to  support  and 
propel  the  venous  blood.  The  constriction  of  the 
thigh  by  tight  garters,  and  the  pressure  of  the  gravid 
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uterus  on  the  iliac  veins,  are   also  well  recognized 
causes  of  varix  of  the  lower  extremity. 

Varix  of  the  veins  of  the  spermatic  cord,  or  "vari- 
cocele," occurs  much  more  frequently  on  the  left 
side  than  on  the  right,  and  commonly  originates 
about  puberty.  Its  causes  are  supposed  to  be  the 
length  of  the  column  of  blood  in  a  vein  without 
valves,  the  tortuous  course  and  frequent  anastomoses 
of  the  veins  near  the  testis,  and  the  slight  support 
afforded  by  the  loose  and  yielding  textures  of  the 
scrotum.  The  pressure  of  the  rectum  or  sigmoid 
flexure  is  generally  considered  to  account  for  the 
prevalence  of  varicocele  on  the  left  side,  but  the  greater 
length  of  the  left  spermatic  vein  is  a  consideration  of 
at  least  equal  importance. 

Varicose  veins  in  the  rectum,  or  haemorrhoids,  are 
specially  caused  by  any  obstruction  to  the  circulation 
through  the  liver;  by  constipation,  and  consequent 
pressure  on  the  rectal  veins  by  scybalous  masses; 
by  the  pressure  of  the  gravid  uterus,  of  uterine 
tumoiu^,  or  of  an  enlarged  prostate ;  and  by  sedentary 
occupations. 

Tifike  anatomical  dianges  in  varicose  veins 
are  easily  appreciated.  On  account  of  inability  to 
support  the  blood-pressure,  the  vessel  dilates,  some- 
times in  its  whole  length,  but  more  frequently  at  cer- 
tain places  where  the  pressure  is  greatest,  e.g,,  behind 
a  valve  or  at  the  point  of  entrance  of  a  branch  vein. 
As  the  dilatation  increases,  the  valves  cease  to  act 
efficiently,  and  thus,  when  they  are  most  needed  to 
break  and  support  the  long  blood-column,  they  gradu- 
ally become  useless,  and,  after  a  time,  may  almost 
completely  atrophy.  In  some  cases  the  vein-walls 
are  thickened  to  resist  the  excessive  pressure,  the 
thickening  being  chiefly  due  to  increase  of  fibrous 
tissue ;  in  other  cases,  unable  to  withstand  the  dilating 
force,  they  become  extremely  thin  and  lacerable. 

It  is  commonly  supposed  that,  in  the  lower  ex- 
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tremity,  it  is  the  superficial  veins  alone  that  become 
dilated;  but  this  is  not  the  case,  for,  in  almost  all 
patients  in  whom  the  superficial  veins  are  varicose,  the 
deeper  ones  are  similarly  affected,  and  the  most 
prominent  bulgings  often  mark  the  site  of  a  commu- 
nication between  a  deep  and  a  superficial  branch.  But 
not  only  does  a  varicose  vein  increase  in  diameter ;  it 
also  increases  in  lengthy  and,  in  consequence,  becomes 
curved  and  tortuous.  This  tortuous  condition,  i^ 
turn,  causes  still  further  obstruction  to  the  blood- 
stream, and  at  the  convexity  of  each  curve,  where  the 
obstruction  is  greatest,  pouches  of  large  size  are  formed. 

Effects  of  Taricose  TeiiiB. — In  some  instances 
no  material  effects  result  from  varicosity  of  the  veins, 
but  in  most  cases  of  long  standing  the  tissues  which 
they  drain  suffer  to  a  greater  or  less  extent.  One  of 
the  first  effects  of  varix  is  congestion  and  swelling  of 
the  peripheral  parts,  with  exudation  of  serum  from 
the  distended  vessels  and  increased  succulence  of  the 
soft  tissues. 

Sometimes  matters  go  no  farther  than  this,  but  very 
commonly  the  exudation  increases  and  catarrhal  in- 
flammation of  the  skin,  or  eczema,  ensues.  After 
this,  ulceration  may  follow,  for  the  sodden  and 
thinned  epidermis  is  readily  destroyed  by  the  most 
trivial  injury,  and  then  the  sensitive  papillary  layer 
of  the  skin  is  exposed.  Such  exposure  results  in 
inflammation,  which  rapidly  progresses  to  the  forma- 
tion of  an  ulcer,  and  this,  once  formed,  will  tend  to 
progress  so  long  as  the  abnormal  conditions  of  the 
circulation  which  produced  it  continue  to  act. 

Another  result  of  varicose  veins  is  atrophy  of 
the  tissues  in  contact  with  them  from  the  constant 
pressure  of  the  dilated  vessel.  In  this  way  the  super- 
jacent skin  may  become  extremely  thinned,  so  that  in 
exceptional  cases  but  slight  injury  is  sufficient  to 
rupture  the  dilated  and  exposed  vein .  Profuse  hsemor- 
rhage  may  thus  be  caused,   and,  although  readily 
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arrested  by  pressure,  a  varicose  ulcer  may  originate 
at  the  site  of  the  rupture. 

The  thinness  of  the  skin  and  the  slowness  of  the 
blood-stream  in  varicose  veins  also  predispose  to  phle- 
bitis and  thrombosis,  subjects  which  are  dealt  with 
below.  It  is  to  attacks  of  inflammation  that  most  of 
the  more  troublesome  and  painful  symptoms  of  varicose 
veins  are  to  be  attributed  rather  than  to  their  mere 
dilatation  and  tortuosity. 

The  discoloration  of  the  skin  in  the  neighbourhood 
of  a  varicose  vein  is  the  result  of  an  escape  of  some 
of  the  red  blood-cells  and  their  subsequent  disinte- 
gration. It  is  liable  to  occur  in  any  tissues  which  are 
chronically  inflamed. 

TB&OaSBOSZB  AVS  yB&BBZTZS. 

nirombosis  is  a  coagulation  of  blood  in  a  vessel, 
the  resulting  coagulum  being  called  a  thrombus* 

Phlebitis  is  inflammation  of  a  vein,  and  is  fre- 
quently associated  with  thrombosis. 

Coagulation  indicates  destruction  of  some  at  least 
of  the  normal  constituents  of  the  blood,  and  is  the 
constant  sequel  of  withdrawal  of  the  blood  from  the 
vessels  which  naturally  contain  it,  unless  some  special 
precautions  are  taken  to  prevent  its  occurrence. 

Clotting  of  the  blood  is  supposed  to  be  the  result 
of  the  destruction  of  leucocytes,  and  the  freeing 
from  them  of  a  ferment  which  promotes  the  union 
of  fibrinogen  and  flbrino-plastin,  albuminoid  bodies 
which  normally  occur  in  blood.  So  long  as  the  blood 
is  contained  within  vessels  in  a  natural  condition, 
there  is  little  or  no  tendency  to  destruction  of  the 
leucocytes,  and  thus  it  may  be  said  that  contact  with 
normal  endothelium  is  sufficient  to  keep  the  blood  in 
a  fluid  state. 

The  following  are  some  of  the  chief  causes  of 
thrombosis  :— 

First,  retardation  of  the  blood-streanu — ^If 
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the  flow  of  blood  be  retarded  in  any  way,  coagulation 
is  likely  to  result.  In  wasting  diseases,  such  as  phthisis, 
the  feeble  circulation  sometimes  results  in  the  forma- 
tion of  a  thrombus  in  the  vessels  of  the  extremities, 
where  the  circulation  is  naturally  most  difficult.  The 
blood  clots  first  behind  the  valves,  the  blood-stream 
being  too  feeble  to  force  them  open.  In  other  cases, 
the  pressure  of  a  splint,  a  bandage,  or  other  mechanical 
appliance  may  produce  clotting  at  the  seat  of  pressure. 
The  slowness  of  the  blood-stream  in  varicose  veins, 
already  described,  is  another  fertile  source  of  throm- 
bosis. 

It  is  probable  that  retardation  of  the  circulation 
causes  thrombosis  by  itself  producing  an  abnormal 
condition  of  the  wall  of  the  vessel.  The  latter  thus 
ceases  to  exercise  its  normal  control  over  the  flowing 
blood,  and  on  the  death  of  the  leucocytes  coagulation 
ensues. 

Secondly,  injuries* — Any  injury  to  a  vein  may 
cause  thrombosis,  but  those  which  lay  open  the  cavity 
of  the  vessel  are  more  likely  to  do  so  than  are  mere 
contusions.  Lacerated  and  jagged  wounds  are  followed 
by  more  clotting  than  are  clean  incisions. 

Thirdly,  contact  with  foreign  bodies  or  with 
tissues  uncovered  by  endothelium. 

In  the  case  of  the  arteries,  it  has  already  been  men- 
tioned that  thrombosis  is  likely  to  follow  on  destruction 
of  the  endothelium  by  atheroma.  Atheroma  is  very 
rarely  met  with  in  the  venous  system,  but  the 
extension  into  a  vein  of  a  new  growth,  or  the  presence 
of  foreign  bodies,  introduced  from  without,- such  as 
sutures,  results  in  coagulation. 

Fourthly,  certain  constitutional  conditions. 
— In  gout,  typhoid  fever,  pregnancy,  and  in  many  of 
the  various  forms  of  blood-poisoning  there  is  a  tendency 
to  the  formation  of  thrombi.  Whether  this  is  the 
result  of  some,  alteration  in  the  blood  itself,  or  of 
some  change  in  the  vessel-wall,  is  not  certain. 
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Fifthly,  extension  of  inflammation  froib  sur- 
rounding parts,  and  the  consequent  causation  of 
phlebitis. 


All  cases  of  thrombosis  were  formerly  suppcMsed  to 
originate  in  phlebitis,  but,  whilst  it  is  uo^v  quite 
certain  that  this  is  not  true,  there  has  been  too 
great  a  tendency  to  believe  that  plastic  phlebitis 
does  not  exist.  It  would  certainly  be  more  than 
strange  if  one  of  the  tissues  of  the  body  was  found 
to  be  unassailable  by  a  process  which  spares  none 
other,  and,  as  a  matter  of  fact,  we  find  that  veins,  like 
other  structures,  are  liable  to  inflame. 

As  far  as  can  be  ascertained  at  present,  however 
idiopathic  phlebitis  does  not  exist,  and,  unless  it  is 
caused  by  such  constitutional  conditions  as  gout, 
typhoid  fever,  &c.,  already  mentioned  as  causes  of 
thrombosis,  it  always  owns  a  local  origin. 

The  following  causes  may  result  in  inflammation  of 
a  vein : — 

First,  injuries. — If  a  vein  be  cut  across,  as  in  an 
amputation,  it,  like  all  other  injured  structures 
becomes  the  seat  of  a  local  inflammatory  process  which 
results  in  the  exudation  of  lymph,  both  into  the  walls 
and  into  the  cavity  of  the  vein.  This  lymph  usually 
undergoes  organization  into  fibrous  tissue  in  exactly 
the  same  way  as  in  arteries  which  have  been  injured. 
If  the  injury  has  been  a  clean  cut  nob  completely 
dividing  the  vein,  the  resulting  scar  will  be  imper- 
ceptible. Contusions  and  lacerated  wounds  are  also 
liable  to  cause  local  phlebitis,  and  continuous  pressure 
may  produce  a  like  result. 

Secondly,  extension  of  inflammation  from  sur- 
rounding parts. 

In  all  cases  of  inflammation,  the  veins  share  in  the 
changes  which  occur  in  the  parts  around  them. 
Exudation  of  cells,  vascularization  of  the  inflammatory 
products,   softening    of  the    vein-wall,    and    finally 
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destruction  by  suppuration  may  all  ensue.  If  the 
inilammatiory  exudation  takes  place  beneath  tense 
structures,  such  as  fascise,  the  pressure  of  the  exuded 
material  is  liable  to  give  rise  to  a  widespread  throm- 
bosis, in  addition  to  the  clotting  which  results  from 
the  inflamed  state  of  the  vein-walls. 

Thirdly,  presence  of  a  thromboB. — A  thrombus 
in  a  vein  causes  a  certain  amount  of  irritation,  and 
inflammation  of  the  vein-wall  ensues.  The  termina- 
tion of  this  phlebitis  will  depend  upon  the  character 
of  the  clot ;  suppuration  occurs  only  when  the  latter 
is  in  a  septic  condition. 

The  changes  that  occur  in  the  vein  as  the 
result  of  phlebitis  are  such  as  are  common  to  all 
inflammations,  and  need  no  special  description.  The 
eflfect  of  the  phlebitis  on  the  circulating  blood  is  the 
formation  of  a  thrombus,  and  the  consequent  blocking 
of  the  affected  vein.  This  may  certainly  occur  indepen- 
dently of  exudation  of  lymph  into  the  cavity  of  the 
vessel,  and  results  from  the  injury  done  to  the  endo- 
thelial lining  by  the  inflammatory  process. 

It  will  thus  be  seen  that  whilst,  on  the  one  hand, 
thrombosis  may  cause  phlebitis,  on  the  other,  phlebitis 
results  in  thrombosis.  Further,  the  same  causes  which 
produce  thrombosis  may  also  cause  phlebitis,  and  in 
many  cases  it  is  quite  impossible  to  say  whether  the 
thrombosis  is  primary,  or  whether  it  is  secondary  to 
an  antecedent  phlebitis. 

When  a  thrombus  has  been  formed  in  a  vessel,  it 
may  extend  either  with  or  against  the  blood-stream, 
and  frequently  it  grows  in  both  directions.  The 
blood  on  each  side  of  the  thrombus  is  not  in  a  stag- 
nant condition,  but,  on  the  contrary,  is  kept  in  a  state 
of  constant  and  regular  agitation.  Consequently,  the 
thrombus  increases  not  only  by  a  gradual  extension  of 
coagulation  through  a  column  of  stagnant  blood,  but 
by  the  separation  of  flbrin  which  results  from  the 
constant  movements  of  the  fluid. 

If  the  clot  extend  towards  the  heart,  its  formation 
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is  usually  arrested  when  it  reaches  the  orifice  by  which 
the  occluded  vein  opens  into  a  larger  trunk,  a  termi- 
nation which  is  promoted  by  the  greater  vigour  of  the 
circulation  in  such  a  vessel.  Such  an  arrest  is  not,  how- 
ever, of  constant  occurrence,  for  it  occasionally  happens 
that  clot  or  fibrin  is  deposited  upon  the  thrombus  where 
it  protrudes  into  the  main  trunk,  and  by  a  continuance 
of  this  process  the  latter  may  itself  be  occluded. 

When  the  clotting  progresses  against  the  blood- 
stream, it  does  not  usually  extend  beyond  the  first 
patent  collateral  branch.  If  the  original  thrombosis 
has  commenced  in  a  main  vein,  such  as  the  femoral, 
then,  on  account  of  the  great  interference  with,  and 
the  retardation  of,  the  blood-stream,  clotting  is  liable 
to  be  very  extensive. 

Changes  in  the  thrombus. — ^The  first  and  most 
constant  change  is  contraction.  This  contraction  i» 
always  very  noticeable  in  a  blood-clot  formed  outside 
the  body,  and,  for  long  after  the  formation  of 
the  coagulum,  serum  continues  to  be  squeezed  out. 
Exactly  similar  changes  occur  in  the  thrombus  formed 
in  a  vein,  and,  in  consequence,  the  wall  of  the  vessel 
is  puckered  at  the  places  where  the  plugged  branch 
veins  enter  it,  although  when  examined  post-mortem 
the  vein  as  a  whole  is  much  more  distended  and 
prominent  than  is  a  healthy  vessel.  All  thrombi  are 
more  or  less  adherent  to  the  vein-wail.  In  most  cases 
the  adhesion  is  simply  by  coagulated  fibrin,  but  is 
occasionally,  in  old  clots,  by  fibrous  tissue. 

After  it  has  contracted,  the  thrombus  becomes 
gradually  decolorized,  the  red  blood-cells  disintegrating, 
and  their  colouring  matter  being  dif^sed  and  removed 
in  the  manner  already  described  in  the  chapter  on 
"  Contusions."     The  older  a  clot,  the  whiter  it  is. 

In  very  many  cases  the  clot  is  finally  absorbed  in 
great  part,  if  not  entirely.  It  is  most  probable  that 
this  absorption  is  to  a  large  extent  the  result  of  simple 
degenerative  changes  which  occur  in  its  more  central 
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parts  in  coosequence  of  ixtsafficient  nutrition ;  but 
there  can  be  little  doubt  that  much  of  the  absorption 
is  due  to  the  aetion  of  leucocytes  which  are  exuded 
into  the  <^t  from  the  wall  of  the  vein  in  which 
it  lies.  It  is  a  well-ascertained  fact  that  the  removal 
dF  elots  outside  the  vessels  is  due  to  the  action  of  white 
blood-cells,  and,  as  the  number  of  leucocytes  in  a 
thrombus  constantly  increases  from  the  time  of  its 
first  formation,  it  is  highly  probable  that  here  also 
they  are  employed  in  a  similar  work. 

When  absorption  does  not  take  place,  organization 
may  ensue.  The  process  is  the  same  as  that  already 
described  as  occurring  in  the  internal  clot  in  arteries 
after  injuries,  and  is  the  result  of  an  exudation 
of  leucocytes  into  the  clot,  and  their  development 
into  fibrous  tissue.  This  fibrous  tissue  afterwards 
contracts,  just  as  does  a  scar,  and  may  either  draw 
the  vein-wall  with  it,  or  may  shrink  to  one  side 
of  the  vessel  and  so  allow  of  the  re-estabHshment  of 
the  circulation.  Much  more  rarely  the  blood  bores  a 
hole  through  the  organized  clot,  and  thus,  as  it  is 
termed,  "  tunnels  "  the  thrombus. 

Lastly,  thrombi  which  are  of  long  standing  may 
undergo  calcareous  degeneration  and  form  '^  phlebo- 
lithes.*'  These  small  concretions  are  very  common  in 
the  veins  of  the  prostatic  plexus  in  old  subjects. 

Results  of  thrombosis. — The  result  of  the  arrest 
of  the  circulation  in  any  vein  will  depend  on  the  free- 
dom with  which  the  blood  is  able  to  return  by  other 
channels.  Where  the  occluded  trunk  is  small  and 
superficial,  the  tissues  which  it  drains  may  present  no 
change.  If,  on  the  contrary,  the  vein  be  the  main 
one  of  the  limb,  e.g,,  the  femoral,  then  there  is,  at  first, 
a  bluish  discoloration  with  swelling,  followed,  after  a 
time,  by  a  dead- white  colour  and  a  solid  sort  of  oedema, 
with  alteration  in  the  shape  of  the  leg  and  thigh.; 
When  the  vein  is  permanently  blocked,  this  oedemar 
tous  condition  may  persist  for  years,  and  is  generally 
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attended  by  much  interference  with  the  usefulness  of 
the  part. 

Rarely,  portions  of  clot  become  detached,>  and  are 
carried  by  the  circulation  to  the  right  side  of  the  heart, 
and  thence  to  the  lungs.  The  effects  of  this  embolism 
of  the  branches  of  the  pulmonary  artery  depend  almost 
entirely  on  the  size  of  the  embolus,  and  the  consequent 
interference  with  the  pulmonary  circulation. 


Suppurative  phlebitis  is  always  the  result  of  septic 
changes  in  the  tissues  around  the  vein,  and  is  usually 
the  result  of  a  wound.  There  is  no  such  thing  as  idio- 
pathic or  primary  inflammation  of  a  vein,  with  exuda- 
tion of  pus  into  its  cavity. 

Suppurative  phlebitis,  indeed,  is  usually  accompanied 
by  di&ise  cellulitis,  an  inflammation  which  readily 
extends  along  the  cellular  tissue  which  surrounds 
the  venous  trunks.  There  is  thus  a  so-called  "  peri- 
phlebitis,'' and  the  inflammatory  changes  secondarily 
extend  to  and  implicate  the  vein-wall  itself.  In  conse- 
quence of  the  alteration  thus  produced  in  the  lining 
membrane,  the  blood  clots,  and  the  vein  is  plugged. 
The  inflammation  progresses,  and  the  vein-waJl  is 
involved  in  the  suppuration.  Finally,  in  parts, 
the  coats  of  the  vein  are  destroyed,  and  pus  now 
mingles  with  the  clot  already  formed.  Haemorrhage 
does  not  occur,  and  the  pus  does  not  mingle  with  the 
blood,  for  the  reason  that  clotting  always  precedes  the 
extension  of  suppuration  into  the  vein.  In  suppu- 
rative phlebitis,  the  clot  never  becomes  absorbed  or 
organized,  but  is  always  destroyed  with  the  vein  in 
which  it  lies.  Circulation,  therefore,  is  never  re- 
established in  the  vein  itself. 

There  is  another  way  in  which  suppurative  phlebitis 
may  originate.  In  cases  of  pysemia,  the  clots  which 
are  formed  in  the  veins  become  themselves  impreg- 
nated with  septic  material  absorbed  from  the  wound. 
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These  clots  excite  suppurative  inflammation  in  the 
vessels  which  contain  them,  and  the  clots  themselves 
become  disintegrated  and  mingled  with  the  products 
of  inflammation.  If  portions  of  these  broken-down 
and  septic  clots  are  carried  into  the  circulation,  not 
only  will  they  cause  embolism  of  the  pulmonary 
vessels,  but  wherever  they  lodge  they  wiU  infect  the 
tissues  in  which  they  lie,  and  will  excite  in  them  a 
septic  inflammation  similar  to  that  which  was  in  pro- 
gress in  the  part  from  which  they  were  originally 
derived.     (See  Pyaemia.) 
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£mbolism  is  the  term  applied  to  the  plugging  of  a 
vessel  by  a  foreign  body — usually  a  blood-clot — which 
has  been  carried  from  a  distance  by  the  blood-stream. 
The  foreign  body  is  called  an  embolus. 

An  embolus  may  be  formed  in  either  the  arterial  or 
venous  system ;  on  the  left  or  right  side  of  the  heart. 
Most  commonly  it  is  formed  in  the  left  side  of  the 
heart,  and  consists  of  fibrin  or  blood-clot  from  diseased 
aortic  or  mitral  valves.  In  some  cases  these  emboli 
contain  calcareous  material.  An  embolus  originating 
in  the  heart  will,  when  swept  into  the  blood-stream, 
be  carried  into  the  systemic  circulation,  and  will  be 
arrested  when  it  comes  to  a  vessel  too  small  to  allow 
its  transit.  Yery  commonly  the  arrest  occurs  above 
a  bifurcation. 

In  other  cases  the  embolus  originates  in  a  vein, 
and  then  consists  of  clotted  blood.  If  a  portion  of 
clot  in  a  thrombosed  vein  be  detached,  it  will  be 
carried  to  the  right  side  of  the  heart,  and  thence  into 
the  pulmonary  circulation,  where  it  will  plug  some 
branch  of  the  pulmonary  artery. 

The  immediate  result  of  the  lodgment  of  an  em- 
bolus is  the  partial  or  complete  arrest  of  the  blood- 
stream. Very  shortly,  the  blood  clots  at  the  seat  of 
embolism,  and  a  thrombus  is  thus  formed  around  the 
embolus.  The  presence  of  the  embolus  excites  in- 
flammatory changes  in  the  vessel-wall,  and  from  the 
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vasa  vasoram  of  the  latter  new  vessels  are  developed, 
which  penetrate  the  embolus  and  its  surrounding  clot. 
Inflammatory  exudation  now  occurs,  and  the  clot^ 
becoming  organized,  adheres  to  the  vessel-wall.  In 
this  way  the  plugged  arfcery  is  permanently  occluded. 
Such  is  the  usual  result  of  embolism,  but,  in  rare 
cases,  the  embolus,  being  composed  of  soft  clot,  may 
be  disintegrated,  and  the  channel  of  the  vessel  may  be 
re-opened.  In  other,  and  still  more  rare,  instances, 
an  aneurysm  may  form  at  the  seat  of  embolism,  as 
described  in  the  chapter  on  Aneurysm. 

In  addition  to  the  local  effects  of  embolism,  the 
parts  to  which  the  plugged  vessel  is  distributed  suffer 
from  deficient  supply  of  blood.  The  moment  that  the 
artery  is  occluded,  the  patient  usually  suffers  severe 
pain  at  the  place  where  the  embolus  lodges,  while  in 
the  peripheral  parts  he  experiences  sensations  of  numb* 
ness,  with  superficial  burning  pain  and  loss  of  power  in 
the  muscles.  Unless  the  collateral  circulation  enlarges, 
the  most  distal  parts  will  gradually  pass  into  a  con- 
dition of  dry  gangrene,  and,  in  some  cases,  such  a 
result  is  hastened  by  the  detachment  of  small  por- 
tions of  the  embolus  or  its  surrounding  thrombus, 
and  consequent  emboHsm  of  other  and  more  distal 
vessels.  (See  Gangrene.)  In  many  cases  of  embolic 
gangrene,  complicated  by  heart  disease,  the  patient 
does  not  long  survive  the  death  of  the  limb. 

The  effects  of  embolism  of  a  branch  of  the  pul* 
monary  artery  depend  to  a  great  extent  on  the  size 
of  the  occluded  vessel.  If  very  large,  death  may 
ensue  almost  instantaneously ;  if  not,  recovery  may 
follow  after  temporary  consolidation  of  the  lung 
around  the  plugged  vessel.  The  subject  of  "  septic 
embolism  ''  has  already  been  dealt  with  in  the  chapter 
on  Pyaemia. 

Instead  of  blood-clot  and  fibrin,  an  embolus  may  be 
composed  of  portions  of  a  tumour  which  has  grown 
into  the  surrounding  vessels  without  causing  their 
obliteration,  of  micro-organisms,  of  fat,  of  parasites, 

Q  2 
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<&c.  Such  cases  are  necessarily  of  considerable  rarity, 
and,  with  the  exception  of  fat  embolism,  of  no  great 
practical  importance.  Fat  embolism  is  of  some  inte- 
rest, for  it  seems  to  explain  cases  of  death  after  both 
simple  and  compound  fractures  which  would  other- 
wise be  obscure.  It  results  from  the  destruction  of  the 
fat-cells  in  the  fractured  bone  and  the  passage  of  fat* 
granules — often  aided  by  the  tension  produced  by  in- 
flammatory exudation — into  the  lymphatics  and  veins. 
From  these  vessels  the  fat  is  carried  to  the  lungs,  and 
causes  obliteration  of  the  pulmonary  capillaries. 
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CHAPTER  XXX. 
OZSBASSS  or  TBS  ZiTMPBATZG 


Ltmphangitis,  or  inflammation  of  the  lymphatic 
vessels,  is  commonly  the  result  of  the  transmission  by 
them  of  irritating  material  from  a  wounded  surface. 
It  is  especially  prone  to  follow  poisoned  wounds  of  all 
kinds,  more  particularly  those  in  which  the  poison  is 
an  animal  one,  and  is  thus  frequently  seen  in  cases  of 
post-mortem  or  dissection  wounds,  as  well  as  in  the 
injuries  sustained  by  butchers  from  implements  used 
in  their  work.  In  many  cases  the  injury  is  extremely 
slight,  such  as  a  scratch  or  a  prick,  and  the  retention  of 
pus  even  in  minute  quantities  seems  to  greatly  favour 
the  development  of  the  disease.  Commencing  in  the 
radicles  of  the  lymphatic  system,  the  inflammatory 
process  extends  along  their  cellular-tissue  sheath 
as  well  as  in  the  vessel-wall  itself ;  when  the  trunk 
is  a  superficial  one,  the  skin  commonly  shows  a  red 
line  in  the  course  of  the  affected  lymphatic.  As  a 
result  of  the  inflammation,,  the  vessel-wall  becomes 
thickened  and  its  contents  turbid  or  coagulated. 
Sometimes  suppuration  ensues,  and  very  often 
lymphadenitis  complicates  the  course  of  the  disease. 

XiTMVBAM'OIBCTASXB    AITS    ^TVEPBOSSRCBA. 

Lymphangiectasis,  or  dilatation  of  lymphatic  vessels, 
results   from  anything  which  obstructs  the  flow  of 
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lymph  to  such  an  extent  that  the  collateral  as  well  aa 
the  main  channels  are  closed.  This  condition  some- 
times results  from  a  chronic  lymphangitis,  but  more 
often  from  the  preasure  of  some  new  growth.  In 
not  a  few  instances  no  cause  can  he  assigned.  The 
common  situations  for  varicose  lymphatics  are  the 
inguinal  regions  and  the  inner  side  of  the  thigh. 
The  appearance  of  the  sldn  in  such  cases  has  been 
likened  to  the  rind  of  an  orange,  and  when  numerous 
lymphatics  are  much  dilated  they  present  just  the 
same  tortuous  outline,  with  pouches  at  the  curvatures, 
as  do  varicose  veins.  They  are,  however,  quite  colour- 
less, and  only  covered  by  the  surface  epithelium. 
Occasionally,  in  connection  with  this  disease  there  is  a 
rupture  of  the  dilated  vessels  and  a  discharge  of  lymph 
— a  condition  known  by  the  name  of  lympliorrlUM. 
Vte.  41. 


IiymphangioiBa  is  merely  an  exaggeration  of 
lymphangiectasis,  the  dilated  lymphatics  forming 
definite  swellings  or  tumours.  These  growths  are 
sometimes  congenital,  and  I  have  seen  one  on  the 
buttock  of  a  boy  which  looked  like  a  diffuse  papilloma, 
with  very  translucent  papillte.     Microscopically,  the 
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growth  is  seen  to  be  composed  of  dilated  lymphatics. 
In  cases  of  macroglossia  also,  much  of  the  enlargement 
is  found  to  be  due  to  dilated  lymph-channels. 


The  term  elephantiasis  is  applied  to  all  forms  of 
ohronic  hypertrophy  of  the  skin  and  subcutaneous 
tissue  which  result  in  the  production  of  much  de- 
formity. The  term  spurious  elephantiasis  has  been 
lately  applied  to  those  cases  in  which  the  disease  is 
the  result  of  inflammation  of  no  specific  or  definite 
form.  Good  examples  may  be  seen  in  the  en- 
largements of  the  legs  of  patients  with  chronic 
idcerSy  or  of  the  scrotum  in  cases  of  long-standing 
Tirethral  strictures  with  fistulae.  The  enlargement  is 
due  to  an  over-growth  of  the  connective-tissue  elements 
of  the  parts.  This  increase  is  due  both  to  the  vaj&- 
cularity  of  the  chronically  inflamed  tissue  and  the 
attendant  exudation,  and  also  to  the  subsequent 
interference  by  pressure  with  the  flow  of  lymph  in 
the  lymphatics. 

The  term  trae  elephantia«i«,  or  elephantiasis 
arabtun,  is  applied  to  a  special. form  of  the  disease 
which  is  endemic  in  certain  countnes — notably  certain 
parts  of  Asia,  Arabia,  and  Barbadoes — and  which 
develops  independently  of  previous  local  conditions. 
The  natives  of  the  countries  infested  by  the  disease  are 
more  liable  to  attack  than  are  Europeans,  and  it  is 
supposed  by  some  writers  that  the  want  of  clothing 
on  the  legs  and  feet  renders  these  parts  more  suscep- 
tible. The  onset  of  the  disease  is  marked  by  fever, 
and  the  skin  of  the  affected  part — ^generally  the  leg 
or  scrotum — becomes  red  and  inflamed,  with  smaU 
vesicles  on  the  surface.  These  attacks  of  cutaneous 
inflammation  frequently  recur,  and  each  one  leaves  in 
its  train  a  permanent  distension  of  some  of  the  lym- 
phatics. The  subcutaneous  tissue  is  at  first  soft  and 
^edematous,  and  pits  on  pressure ;  after  a  time,  it 
becomes  hard  and  brawny,  and  the  skin  is  either 
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covered  with  vesicles  and  dilated  lymphatics,  or,  in 
the  later  stages  is  eczematous,  roughened,  tubercular^ 
and  homy.  The  amount  of  newly  formed  fibrous, 
tissue  is  frequently  enormous,  the  scrotum  weighing 
as  much  as  one  hundred  pounds  or  more,  and  the 
thigh  measimng  one  or  two  feet  in  diameter. 

The  cause  of  true  elephantiasis  has  long  been  the 
subject  of  much  speculation,  and  it  has  been  attri- 
buted to  exposure  to  excessive  heat,  to  the  absorption 
of  poison  by  the  skin,  to  an  inherited  predisposition, 
Ac.  It  is  very  generally  believed  at  present  that 
the  disease  is  the  result  of  the  passage  of  a  nema- 
tode worm  (the  filaria  sanguinis  hominis)  into  th& 
lymphatic  tissues.  The  adult  female  worm  is  about 
3|  inches  in  length,  and  as  thin  as  a  very  fine  hair, 
having  a  breadth  of  about  y^  of  an  inch ;  the  adult 
male  has  not  yet  been  obtained  entire,  so  its  length  is 
uncertain,  but  in  breadth  it  is  about  xfe  of  an 
inch. 

The  worm  breeds  freely  in  the  human  body,  and 
appears  to  choose  for  its  habitat  some  of  the  lymphatic 
tissues,  just  as  the  trichina  selects  muscle.  The  em- 
bryos, which  are  about  7^  of  an  inch  in  length,  and 
SYu^  ^  width,  are  endowed  with  free  mobiUty  from 
their  birth,  exhibiting  lashing,  eel-like  movements 
when  placed  under  a  mici*oscope.  They  readily  make 
their  way  along  the  lymphatic  vessels,  and,  reaching  the 
thoracic  duct,  enter  the  blood-stream.  In  the  blood 
of  an  afiected  person  they  are  usually  entirely  absent 
during  the  day,  beginning  to  appear  about  evening,  and 
being  present  in  enormous  numbers  during  the  night. 
This  periodicity  depends  on  the  wakefulness  or  other- 
wise of  the  patient,  for,  if  sleep  be  taken  during  the 
day  instead  of  at  night,  the  filariaB  aJso  change  their 
habits.  Where  they  disappear  to  during  the  waking 
hours  is  not  known,  and  it  has  been  suggested  that 
none  of  them  live  more  than  a  night,  and  that  each 
evening  a  fresh  brood  is  produced.  These  embtyo 
filariffi  do  not  undergo  further  >  development  whilst 
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in  the  human  body,  but  it  appears  from  the  investi- 
gations of  recent  observers — especially  Manson — ^that 
the  mosquito  is  their  next  host.  They  are  taken  up 
by  the  mosquito  when  the  latter  draws  blood  at  night, 
and  in  it  they  further  develop,  cause  the  death  of 
their  host,  and  then  escape  into  the  water  near  which 
these  insects  usually  live.  Erom  the  water  they  may 
gain  access  to  man  either  by  the  alimentary  tract  or 
through  the  skin.  There  is  yet  some  doubt  in  which 
of  these  ways,  but  the  former  appears  much  the  more 
probable. 

The  presence  of  filarise  is  supposed  to  produce 
elephantiasis  by  keeping  up  a  chronic  irritation  and 
inflammation  of  the  lymphatics  in  which  they 
breed,  but  it  is  also  suggested  that  the  lymphatic 
vessels  themselves  are  occasionaUy  mechanically 
blocked  by  prematurely  discharged,  immature  ova 
which  have  a  much  greater  transverse  diameter  than 
the  embryo  filariae.  It  may  be  mentioned  that  other 
diseases  are  also  ascribed  to  the  presence  of  the 
filaria  sanguinis  hominis,  especially  some  forms  of 
endemic  hsematuria,  chyluria,  and  hydrocele  contain- 
ing chylous  fluid. 


Lymphadenitis,  or  inflammation  of  a  lymphatic 
gland,  is  generally  the  sequel  of  an  injury  to,  or  inflam- 
mation of,  some  peripheral  part  in  which  the  lym- 
phatic vessels  passing  to  the  inflamed  gland  arise,  and 
is  often  a  complication  of  lymphangitis.  In  some 
cases  direct  injury  appears  to  act  as  the  exciting 
cause ;  in  others,  excessive  or  long-continued  exercise 
may  start  the  aflection.  Inflammation  of  lymphatic 
glands  is  also  met  with  in  various  forms  of  specific 
disease,  e.g.,  gonorrhoea,  erysipelas,  &c,,  but  at  present 
only  the  simple  non-specific  infiammations  will  be 
considered. 

The  aflected  gland  presents  all  the  ordinary 
s|^)eaiances  common  to  ^inflammations  in  general;  it 


234  .    LYMPHOMA. 

becomes  vascular,  soft,  and  swollen,  and  the  loosd 
connective-tissue  in  which  it  lies  shares  in  the 
pathological  changes.  On  section,  it  is  found  to  con- 
tain a  good  deal  of  fluid,  and  microscopical  examination 
shows  that  it  is  infiltrated  with  leucocytes,  which  are 
especially  numerous  in  the  cortex.  Lymphadenitis 
may  terminate  in  different  ways.  In  favourable  cases 
resolution  occurs,  the  vascularity  subsides,  and  the 
exuded  leucocytes  return  to  their  lymphatic  channels, 
Yery  commonly  suppuration  residts,  the  leucocytes 
increase  in  number,  many  of  them  die,  and  thus  small 
collections  of  pus  form  in  diflbrent  parts  of  the  gland 
and  in  the  surrounding  cellular  tissue.  These  collec- 
tions run  together,  and  an  abscess  forms  and  comes 
to  the  surface.  In  severe  cases  the  inflamed  gland 
sloughs,  and  the  abscess  which  necessarily  occurs  in 
such  cases  exposes,  when  it  bursts,  the  necrosed  gland 
lying  in  its  floor.  Where  the  cause  of  the  original 
inflammation  is  itself  persistent,  the  inflammation 
becomes  chronic,  the  leucocytes,  as  in  all  chronic 
inflammations,  tend  to  develop,  and  the  aflected  gland 
and  the  neighbouring  tissues  are  enlarged  and  in- 
durated by  the  growth  in  them  of  connective  tissue. 
If  the  patient  be  strumous,  the  inflammatory  pro- 
ducts will  caseate  in  the  manner  already  described  in 
the  chapter  on  Struma. 

TUMOims  or  XiTmphatzc  o&avob, 

laymphoma. — A  lymphoma  is  a  tumour  composed 
of  lymphatic  glandular  tissue.  Its  most  common 
situation  is  the  neck,  and  it  may  affect  one  or  more 
glands.  Lymphomata  vary  in  size,  and,  although  it  is 
seldom  that  any  single  gland  attains  a  greater  size 
than  that  of  a  hen's  egg,  several  aflected  glands  may 
together  form  a  mass  of  considerable  bulk.  These 
growths  are  encapsuled,  do  not  infiltrate  the  neigh- 
bouring tissues,  and,  although  often  rather  adherent, 
do  not  show  signs  of  inflammatory  thickening.  The 
tumours  are  not  malignant,  and  are  painless.     Chi 
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section,  except  for  their  unusual  size,  they  present 
the  appearance  of  a  normal  lymphatic  gland.  Micro- 
scopically, they  do  not  differ  from  lymphoid  tissue, 
and  it  is  difficult  to  say  whether  they  should  he 
classed  amongst  the  simple  hypertrophies  or  the  new 
growths. 

lasnnphadenoiiia. — Lymphadenoma  is  a  disease 
eh£u:acterized  by  overgrowth  of  lymphatic  glandular 
tissue  in  many  parts  of  the  body.  The  growth  is  most 
common  in  the  lymphatic  glands  themselves,  but  is 
found  also  in  the  medulla  of  bones,  the  intestinal 
canal,  the  spleen,  and  the  connective-tissues.  As 
regards  the  lymphatic  glands,  the  new  growth  is  in 
some  cases  soft  and  almost  brain-like  (soft  Ijrmpha- 
denoma) ;  in  others,  hard,  elastic,  and  tough  (hard 
Ijrmphadenoma).  In  the  first  variety,  contiguous 
diseased  glands  not  infrequently  cohere,  and  also  be- 
come closely  adherent  to  the  surrounding  tissues. 
The  growth  is  in  many  cases  very  rapid,  and  neigh- 
.bouring  parts  may  be  either  compressed  or  infiltrated. 
On  section,  the  diseased  glands  present  a  greyish 
or  greyish-white  tint,  mottled  in  places  with  red. 
Microscopically  examined,  the  growth  is  seen  to .  be 
composed  of  round  cells,  similar  to  those  of  a  lym-r 
phatic  gland,  and  lying  in  a  delicate  matrix  of  con- 
nective tissue  arranged  in  the  form  of  a  network.  The 
structure  differs  from  normal  gland  chiefly  in  the 
great  excess  of  cells  and  the  small  amount  of  con- 
nective tissue.  These  growths  are  often  called 
lympho-aarcomata.  Their  presence  is  frequently 
accompanied  by  great  debility,  ansemia,  and  ex- 
haustion, with  emaciation,  diarrhoea,  and  vomiting. 
They  may  cause  death  in  this  manner  or  by  pressure 
on  important  viscera.  Their  development  is  often 
associated  with  secondary  growths  in  the  viscera  and 
in  the  bones. 

The  hard  lymphadenomata  are  not  so  malignant 
as  the  soft  variety,  being  slower  in  their  growth, 
more  encapsuled,  and  less  widely  distributed.    The 
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disease  tends  to  extend  along  the  several  glands, 
forming  a  lymphatic  chain,  rather  than  to  affect  many 
different  groups  or  to^  occur  in  the  viscera.  In 
structure  the  hard  lymphadenomata  differ  from  the 
soft  variety  in  the  greater  abundance  of  their  fibrous 
stroma — ^a  condition  which  accounts  for  their  greater 
firmness.  Between  the  hard  and  soft  lymphadenomata 
transitional  forms  may  be  found. 

In  some  cases  of  lymphadenoma,  and  especially  in 
the  soft  variety,  lexicoc3rthieinia  is  present.  In  this 
disease  there  is  a  large  increase  in  the  number  of  the 
white  corpuscles  of  the  blood,  and  usually  a  great 
enlargement  of  the  spleen.  A  fatal  termination  is 
very  common. 

Sarcoma. — Sarcoma  of  a  lymphatic  gland  occur- 
ring as  a  primary  growth,  not  of  the  variety  already 
described  as  lympho- sarcoma,  is  of  rare  occurrence. 
Buch  tumours  are,  however,  occasionally  met  with, 
and  I  have  seen  two  such  cases  affecting  the  axillary 
glands.  In  one  the  growth  was  composed  of  large, 
in  the  other  of  small,  round  cells.  Other  varieties 
have  been  described. 

The  frequency  with  which  the  lymphatic  glands  are 
secondarily  affected  by  malignant  tumours  is  well 
known,  and  is  mentioned  in  connection  with  the  new 
growths  of  different  organs. 
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l>XSfiASBS  or  THB  TSTROZD  aZiAXTD. 

Inflammation  of  the  thyroid  apart  from  other 
diseased  conditions  is  an  event  of  some  rarity, 
although  it  is  by  no  means  uncommon  for  a  goitrous 
gland  to  become  inflamed.  The  changes  that  occur 
are  such  as  are  seen  in  similar  conditions  of  other 
soft  tissues,  and  the  inflammation  occasionally  termi- 
nates in  the  formation  of  pus. 

Atrophy  of  the  thyroid  is  a  frequent  accompani- 
ment of  myxoedema,  but  is  otherwise  of  no  importance. 

ooxTitB,  on  nnoircBocBKB. 

The  term  goitre  is  applied  to  any  enlargement  of 
the  thyroid  gland  which  is  not  caused  by  inflamma- 
tion or  malignant  growth ;  its  causes  have  been  much 
discussed,  and  are  not  yet  satisfactorily  settled.  In 
some  cases  the  disease  is  hereditary,  and  commonly 
commences  in  early  life ;  in  a  very  large  percentage 
of  instances  it  occurs  only  in  certain  deflnite  localities, 
where  it  is  endemic. 

The  disease  is  considered  by  some  writers  to  be 
caused  by  any  occupation  or  habit  which  favours  con- 
gestion of  the  veins  of  the  neck,  such  as  the  playing 
of  wind  instrimients.  For  many  years  goitre  has 
been  attributed  to  drinking  water  derived  from  melted 
snow  or  ice ;  but  there  does  not  appear  to  be  any  truth 
in  this  theory.  It  is  also  supposed — and  with  more 
probability — to  be  due  to  the  presence  of  large 
quantities  of  lime  salts  in  drinking-water. 
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Structurally,  goitres  may  be  divided  into  four 
classes,  though  it  must  be  remembered  that  between 
all  of  these  there  are  connecting  links,  and  that  more 
than  one  of  the  morbid  conditions  may  be  found  in 
the  same  growth. 

First,  simple  hypertrophy. — In  this  form  there 
is  an  overgrowth  of  the  glandular  tissue,  and  in  most 
instances  the  enlargement  is  symmetrical,  both  lobes 
as  well  as  the  isthmus  being  hypertrophied  in  pro* 
portion  to  their  original  size.  In  other  cases  localized 
hypertrophies  occur,  and  definite  glandular  tumours 
— ^true  adenomata — ^may  develop  in  the  substance  of 
the  lateral  lobes  or  in  the  isthmus.  Whether  the 
growth  be  universal  or  local,  the  new  tissue  does  not 
differ  from  that  of  a  healthy  gland,  being  composed 
of  closed  vesicles  lined  by  epithelium  containing  a 
clear  sticky  fluid,  embedded  in  a  stroma  of  loose 
connective-tissue. 

Second,  cjrstic  goitre. — In  cystic  goitre  there  is 
a  development  of  cysts  of  unusual  size.  These  cysts 
commonly  occur  in  glands  in  which  there  is  also  some 
true  hypertrophy,  but  may  develop  in  otherwise 
healthy  thyroids.  They  are  formed  by  a  mucoid  or 
colloid  degeneration  of  the  walls  of  separate  vesicles, 
which  are  thus  thrown  into  one  another,  and  form 
cavities  of  various  dimensions.  Such  cysts  are  some* 
times  single,  but  more  often  multiple.  They  contain 
either  clear  serous  fluid,  viscid  colloid  material,  or  a 
dark  bloody  liquid,  with  a  grumous  or  coifee^ground 
like  deposit. 

Third,  fibrous  goitre. — In  fibrous  goitres  there  is 
an  excess  of  the  fibrous  stroma  as  compared  with  the 
glandular  tissue.  The  fibrous  growth  is  common  in 
old  goitres,  and  generally  occurs  in  a  gland  which  has 
previously  been  the  seat  of  simple  hypertrophy.  In 
other  goitres  of  long  standing  calcareous  degeneration 
is  frequently  met  with,  and  in  some  cases  the  whole 
thyroid  is  converted  into  a  calcareous  mass. 
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Fourth,  pulsating  goitre. — This  is  a  form  of 
bronchocele  in  which  there  is  an  excessive  develop- 
ment or  dilatation  of  the  vessels.  It  more  often 
complicates  cases  of  simple  hypertrophy  than  the 
other  varieties  of  goitre.  Pulsating  hronchocele  is 
floanetimes  associated  with  protrusion  of  the  eye- 
balls. 

The  effects  of  a  goitre  depend  both  on  its  size  and 
on  the  rapidity  of  its  growth.  The  veins  leading  from 
the  enlarged  gland  become  distended,  and  in  many 
cases  those  of  the  head  and  neck  are  subsequently 
dilated.  Pulsation  in  the  carotids  is  occasionally 
increased,  but  in  some  instances  the  growth  causes 
pressure  on  these  vessels,  and,  by  interfering  with  the 
blood-current,  induces  cerebral  anaemia,  with  spasm 
or  convulsions.  Spasm  of  the  glottis  or  paralysis  of 
the  laryngeal  muscles  may  also  result  from  irritation 
of  the  recurrent  laryng^  nerve.  The  most  impor- 
tant result  of  enlargement  of  the  thyroid  is,  however, 
interference  with  the  passage  of  air  through  the 
trachea,  which  is  usually  compressed  on  either  side 
by  the  two  lateral  lobes,  but  may  in  rare  instances 
be  narrowed  by  the  pressure  exercised  by  the  enlarged 
isthmus  in  front.  In  other  cases  the  growth  extends 
between  the  sternum  and  trachea,  and  squeezes 
the  latter  against  the  spine.  Even  in  cases  where 
no  urgent  dyspnoea  exists,  it  is  common  for  a 
bronchocele  to  produce  some  shortness  of  breath  on 
exertion.  The  large  majority  of  goitres  do  not  cause 
death,  and  a  fatal  termination  is  much  more  common 
in  the  rapidly  growing  tumours  than  in  those  of 
slower  growth,  even  although  the  latter  attain  a 
greater  size.  The  name  acute  bronchocele  has  been 
given  to  these  quickly  developing  goitres,  and  the 
dyspnoea  which  they  cause  is  explained  by  the  fact 
that  the  fascise  and  muscles  of  the  neck  have  not  time 
to  stretch  and  provide  room  for  their  development; 
hence,  all  hollow  and  compressible  structures  necessa- 
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rily  suffer.  In  cases  of  cystic  bronchocele,  the  cysts 
sometimes  rapidly  increase  in  size  on  account  of  the 
effusion  of  blood  into  their  cavities. 


Sarcoma  is  rarely  seen  in  the  thyroid  gland,  but 
carcinoma  is  not  uncommon.  The  latter  growth 
usually  affects  thyroids  which  have  previously  been 
the  seat  of  goitrous  enlargement,  and  is  commonly 
diffused  throughout  the  entire  gland.  The  tumours 
are  usually  of  the  encephaloid  variety,  but  occasionally 
they  are  scirrhous  in  type;  sometimes  they  very 
closely  simulate  the  normal  glandular  structure,  and 
can  only  be  distinguished  from  cases  of  simple  hyper- 
trophy by  the  infiltration  of  the  neighbouring  tissues 
and  by  their  malignant  clinical  course.  All  growths  of 
this  class  are  liable  to  cause  glandular  enlargement, 
and  to  produce  secondary  growths  in  the  viscera  and 
bones.  They  usually  run  a  rapid  course,  and  terminate 
fatally,  either  by  local  compHcations  or  visceral  disease. 
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CHAPTER  XXXII^ 

ZNJITRIES  AMD  DISEASES   OF 
WSCXiES,  TENDONS,  AND  BVaSJE. 

Ruptare  of  muscle. — Considering  the  constant 
strains  to  which  they  are  subjected,  muscles  are  but 
seldom  torn,  and,  when  they  are  ruptured,  it  is  rather 
by  a  sudden  and  unexpected  strain  than  by  the 
employment  of  great  muscular  force.  The  ends  of  a 
ruptured  muscle  immediately  retract,  and  remain 
separated  by  an  interval  which  varies  in  extent  in 
different  cases.  A  certain  amount  of  blood  is  always 
extravasated,  and  may  form  a  considerable  hsematoma. 

Union  of  the  torn  muscle  is  accomplished  by  a  pro- 
cess of  plastic  inflammation,  with  exudation  of  lymph, 
and  its  subsequent  organization  into  fibrous  tissue. 

'Wounds  of  muscle  are  followed  by  separation 
of  the  cut  fibres,  and  in  such  injuries,  as  in  rupture, 
repair  is  efiected  by  fibrous  tissue.  Muscle  may  be 
said  never  to  be  reproduced,  for,  although  attempts 
at  reproduction  of  muscle-fibres  have  been  described, 
the  amount  of  new  muscle  thus  formed  is  quite 
microscopic. 

Inflammation  of  muscle. — Muscles  are  but  little 
prone  to  inflammation,  and,  when  aflected  by  so-called 
myositiSy  the  latter  is  the  result  either  gf  injury,  of 
inflammation  spreading  from  surrounding  parts,  or  of 
such  constitutional  conditions  as  pyaemia  and  typhoid 
fever.  The  course  of  the  inflammatory  process  in 
muscle  does  not  difler  from  that  in  other  tissues^  and 
requires  no  special  description* 
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Atrophy  and  degeneration  of  mnsde. — ^The 
most  common  cause  of  muscular  atrophy  is  disuse, 
and  in  cases  where  a  limb  has  remained  unused  for 
years,  as  in  chronic  disease  of  a  joint,  the  whole  of 
the  muscles  may  be  so  atrophied  that  no  contractile 
tissue  remains,  the  muscle-sheath  being  filled  with 
a  mass  of  fatty  and  fibrous  tissue.  The  wasting  of 
muscle  which  follows  nerve  section  has  already  been 
mentioned,  and  the  various  forms  of  atrophy  and  de- 
generation which  are  dependent  upon  disease  of  the 
central  nervous  system — «.^.,  infantile  paralysis,  pro- 
gressive muscular  atrophy,  ^^-do  not  come  within 
the  scope  of  the  present  work. 

Osiification  of  mnscle. — ^The  formation  of  bony 
plates  in  muscle  is  a  condition  far  more  often  met  with 
in  men  than  in  women.  Occurring  in  single  muscles 
it  is  by  no  means  very  rare,  and  is  found  most 
frequently  in  the  deltoid  and  the  adductors.  The 
bony  deposit  occurs  at  the  osseous  insertion  of  the 
muscle,  and  appears  to  be  produced  either  by  constant 
strain  or  by  frequent  though  slight  contusions.  The 
development  of  bone  in  the  adductor  muscles  is  most 
common  in  men  who  ride,  and  results  in  the  produc- 
tion of  the  so-called  "  riders'  bone." 

In  other,  and  fortunately  rare,  instances,  the  ten- 
dency to  the  formation  of  bone  is  found  in  many 
muscles,  and  cases  are  described  in  which  the  back 
and  neck  have  thus  become  encased  in  a  broad  osseous 
cuirass,  resulting  in  the  complete  immobility  of  the 
affected  parts.  The  cause  of  such  a  condition  is  quite 
unknown.  It  has  been  named  '^  myositis  ossificans," 
and  appears  to  be  either  of  congenital  origin  or  else 
to  commence  very  soon  after  birth. 

Tumours  of  muBcle. — Primary  tumours  of 
muscle  are  rarely  met  with.  The  few  cases  that  are 
recorded  are  almost  all  instances  of  sarcomatous 
growths.  In  four  cases  with  which  I  am  acquainted 
the  tumours  were  of  rapid  growth  and  ran  a  malig- 
nant course.  The  cells  of  which  they  were  composed 
were  mostly  ovaL 
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Syphilitic  affections  of  mnsdes. — Gummata 
occur  with  tolerable  frequency  in  the  muscles,  and 
appear  to  have  a  decided  preference  for  those  of  the 
neck,  and  especially  for  the  stemo-mastoid.  They 
often  attain  a  considerable  size,  and  may  be  as  large 
as  a  hen's  egg.  They  do  not  differ  structurally  from 
^ummata  elsewhere. 

IVrUVLMMB  AVB  BZ8BA8BS  OV  TBirDOVS 


Wounds  and  ruptures. — Tendons  are  more 
liable  to  rupture  than  are  muscles,  notwithstanding 
their  tougher  and  denser  structure.  The  injury  is 
at  once  followed  by  retraction  of  that  portion  to 
ivhich  the  muscle  is  attached,  whilst  the  other  end 
•does  not  alter  its  position  except  as  the  result  of  the 
movements  of  the  part  into  which  it  is  inserted. 
Hepair  is  effected  by  a  process  of  plastic  inflammation. 
The  exuded  inflammatory  products  collect  chiefly  in 
the  tendon-sheath,  and  in  it  undergo  development, 
first  into  fibrous  tissue,  and  subsequently  into  ten- 
don. Kepair  is  at  once  both  rapid  and  complete,  the 
newly  formed  tendon  being  capable  of  supporting 
considerable  strain  within  two  or  three  weeks,  and 
finally  becoming  indistinguishable,  even  by  microscopic 
examination,  from  the  neighbouring  tendinous  struc- 
tures. 

In  wounds  of  tendons  unaccompanied  by  the  forma- 
tion of  pus — e.g,y  in  tenotomy  for  talipes — ^the  process 
of  repair  is  exactly  the  same  as  that  above  described ; 
but  in  open  wounds  accompanied  by  much  suppuration 
the  tendons  and  their  sheaths  are  liable  to  become 
matted  to  one  another  and  to  the  surrounding  parts 
in  such  a  way  that  their  future  utility  is  either 
destroyed  or  greatly  impaired.  The  prospect  of  union 
in  such  cases  is  greatly  enhanced  by  careful  suturing 
at  the  time  of  the  accident,  or  even  at  a  later  date  if 
repair  has  failed. 

There  are  but  few  diseases  to  which  tendons  are 
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liable,  for  they  may  be  said  to  be  never  affected  by 
inflammation  or  new  growth  except  when  secondaiily 
implicated  by  extension  from  the  surrounding  part& 
Gnmmata  are  rarely  met  with,  but  gouty  deposits  of 
urate  of  soda  are  not  uncommon  in  the  tendons  of 
the  foot  and  ankle.  Fibrous  tumours  occasionally 
grow  in  connection  with  the  tendon-sheaths  of  the 
fingers. 

Teno-synoYitis. — Teno-synovitis,  or  inflammation 
of  the  synovial  lining  of  a  tendon-sheath,  is  usually 
a  sub-acute  affection,  and  is  most  often  seen  in  the 
extensor  tendons  of  the  wrist.  The  exciting  cause 
is  almost  invariably  excessive  use  of  the  muscles, 
and  the  constant  friction  of  the  tendons  within  their 
sheaths  gives  rise  to  roughening  by  the  deposit  of 
lymph,  and  a  consequent  creaking  or  crepitating 
sensation  when  the  hand  is  placed  over  the  affected 
part.  The  inflammation  is  usually  transitory,  and 
readily  subsides  with  rest,  but  it  is  liable  to  recur 
when  the  muscles  are  again  called  upon  for  any  un- 
usual exertion. 

Granglion. — ^Ganglia  are  of  two  kinds — simple  and 
compound.  Each  variety  is  most  frequently  seen  in  the 
sheaths  of  the  tendons  on  either  the  palmar  or  dorsal 
surface  of  the  wrist,  or  on  the  dorsal  surface  of  the 
ankle.  Cranglia  are  most  common  in  those  who  are 
in  the  habit  of  using  to  excess  the  muscles  of  the 
wrist. 

A  simple  ganglion  is  usually  described  as 
being  a  hernial  protrusion  of  a  portion  of  synovial 
membrane  through  an  aperture  in  the  sheath  of  the 
tendon,  and  it  is  supposed  that  the  communica- 
tion with  the  tendon-sheath  being  subsequently  cut 
off,  a  small  pouch  of  synovial  membrane  is  thus  left 
outside  it.  It  is  much  more  probable  that  Paget's 
description  is  correct,  which  attributes  the  formation 
of  a  simple  ganglion  to  a  cystic  degeneration  of  one 
of  the  synovial  fringeo  normally  present  inside  the 
tendon-sheath.     If  this  be  true,  it  follows  that  the 
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fluid  contained  in  the  ganglion  is  never  at  any  time 
in  communication  with  the  cavity  of  the  synovial 
lining,  but  is  shut  off  in  a  cyst,  which,  from  the  first,  is 
a.  closed  cavity.  However  formed,  a  simple  ganglion 
presents  itself  as  a  rounded,  tense  cyst,  generedly 
about  the  size  of  a  hazel-nut,  l3ut  occasionally  larger, 
and  containing  a  perfectly  clear  material  of  the  con- 
sistency and  appearance  of  glycerine  jelly.  The  pre- 
sence of  a  simple  ganglion  is  liable  to  cause  stiffness 
and  pain  in  the  affected  tendon. 

Compound  ganglia  are  most  common  on  the 
sheaths  of  the  flexor  and  extensor  tendons  of  the  wrist. 
They  are  formed  by  a  distension  of  the  synovial 
sheaths  with  fluid,  and  may  attain  considerable  size. 
In  addition  to  sticky  and  inspissated  synovia,  they 
often  contain  numerous  small,  oval  or  rounded,  smooth 
masses  of  fibrin,  of  the  size  and  appearance  of  melon- 
seeds.  A  compound  ganglion  always  materially  inter- 
feres with  the  movements  of  the  tendons,  and  in  time 
may  completely  cripple  the  hand. 

I>upuytren's  contraction  is  the  name  applied 
to  a  contraction  of  the  fingers  which  results  in  some 
cases  from  the  use  of  some  tool  or  instrument  which 
causes  pressure  on,  and  irritation  of,  the  tissues  in  the 
palm  of  the  hand.  In  other  cases  it  occiurs  in  connec- 
tion with  the  rheumatic  or  gouty  diathesis.  The  little 
finger  is  usually  first  affected,  and  after  it  the  ring. 
Dissection  shows  that  this  deformity  is  not  caused  by 
contraction  of  tendons,  but  by  thickening  of  bands  of 
fascia  which  are  inserted  into  the  base  of  the  phalanges, 
and  in  time  become  adherent  to,  and  cause  puckering 
of,  the  skin.  In  cases  of  long  standing,,  the  metacarpo- 
phalangeal and  the  first  inter-phalangeal  joints  be- 
come  more  or  less  fixed,  their  articulating  surfaces 
being  in  bad  cases  dislocated. 

Bzanaans  of  svmajB. 

The  commonest  disease  of  a  bursa  is  simple  dis- 
tension with  serous  fluid.     This  distension  is  liable 
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to  follow  chronic  irritation  of  any  kind,  and,  when  the 
cause  has  been  removed,  will  usually  subside  i^>ontane- 
ously. 

If  the  irritation  be  kept  up,  chronic  inflamma- 
tion, with  thickening  of  the  bursal  walls  by  fibrous 
tissue,  will  ensue,  and  is  occasionally  combined  with 
the  formation  of  *'  melon-seed  bodies,"  sueh  as  those 
already  mentioned  as  occurring  in  compound  ganglia. 
In  some  cases  the  walls  of  a  bursa  become  so  greatly 
thickened  that  the  cavity  is  almost  completely  ob^ 
literated,  and  the  bursa  is  practically  transformed 
into  a  fibrous  tumour. 

Acute  inflammation  and  suppuration  of  bursse  are 
also  of  common  occurrence,  and,  if  the  bursal  wall  be 
not  already  thickened  by  old  inflammation,  the  pus  ia 
liable  to  burst  its  way  out,  and  to  become  diffiiised  into 
the  surrounding  tissues. 

Tumours  of  bursse  are  very  rare,  but  syphilitic 
gummata  are  not  uncommon. 

The  bursse  which  are  most  commonly  the  seat  of 
all  forms  of  disease  are  those  over  the  ligamentum 
patellae  and  the  olecranon.  Simple  distension  is  also 
common  in  those  situated  over  the  tuber-ischii  and 
the  great  trochanter,  as  well  as  in  the  bursa  which 
lies  in  the  popliteal  space  between  the  inner  head  of 
the  gastrocnemius  and  the  semi-membranosus. 
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CHAPTER  XXXIII. 
DZSSASBS  OF  BOMS. 


Atrophy  of  bone,  like  the  same  process  in  other  parts 
of  the  body,  is  the  result  of  deficient  use  or  of  con- 
tinuous pressure.  The  extreme  wasting  of  the  bones 
of  stumps  or  of  limbs  with  diseased  joints  affords  an 
excellent  example  of  the  first  cause,  whilst  the  hollow- 
ing out  and  absorption  of  the  sternum  and  vertebrae 
from  the  pressure  of  an  aortic  aneurysm  well  illustrate 
the  second. 

Two  kinds  of  atrophy  are  described  in  long  bones, 
but  they  frequently  co-exist.  Sccentric  atrophy 
is  a  hollowing  out  of  the  bone  from  within,  so 
that,  whilst  it  maintains  its  natural  shape  and  size 
when  viewed  from  without,  it  is  found,  on  section, 
to  be  reduced  to  a  mere  shell.  Atrophy  of  this  kind 
is  often  seen  in  aged  people.  In  concentric  atrophy 
the  whole  circumference  and  diameter  of  the  bone  are 
diminished,  and  its  shaft  is  much  more  slender  than  is 
that  of  the  opposite  side.  Such  a  bone,  on  section,  is 
often  found  to  be  the  seat  of  eccentric  atrophy  as  well. 


True  hypertrophy  is  not  common.  It  chiefly  re- 
sults from  increased  blood-supply  and  from  excessive 
use.  Good  examples  of  the  former  are  occasionally 
supplied  by  cases  of  chronic  inflammation  in  the 
neighbourhood  of  an  epiphysis  in  a  young  subject, 
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for,  on  account  of  the  increased  vascularity  of  the 
epiphysial  bone,  growth  may  be  stimulated  to  such 
an  extent  that,  in  the  course  of  years,  a  Kmb  may 
outgrow  its  fellow  by  several  inches.  Better  examples 
of  pure  hypertrophy  are  afforded  by  cases  where  a 
bone  is  called  upon  to  bear  undue  weight :  e.g.y  in 
congenital  absence  of  the  tibia,  the  fibula  may  be 
greatly  enlarged ;  and  in  hydrocephalus  the  increased 
size  of  the  brain  is  met  by  a  corresponding  increase  in 
the  cranium. 


In  considering  the  subject  of  inflammation  of  bone, 
it  must  be  remembered  that  the  osseous  structure  is 
practically  ossifled  connective  tissue,  and  that  almost 
all  that  has  been  written  in  the  chapter  on  '^  Inflam* 
mation  "  is  strictly  applicable  to  bone. 

In  osteitis,  then,  there  are,  flrst,  hypersemia  and 
stasis,  followed  in  quick  succession  by  formation  of 
new  blood-vessels  and  exudation,  with  softening  of  the 
inflamed  tissue,  a  change  which  plays  a  most  important 
part  in  the  course  of  inflammation  of  bone. 

The  blood-vessels  of  bone  run  in  the  cancellous 
spaces,  the  Haversian  canals,  and  the  canaliculi,  and 
consequently  it  is  into  these  pre-existing  spaces  that 
the  exudation  is  poiu*ed.  As  in  all  inflammation, 
this  exudation,  or  lymph,  consists  of  cells  and  flbrin, 
and,  as  elsewhere,  the  lymph  is  subsequently  vascu- 
larized, and  forms  what  has  already  been  called 
"  interstitial  granulation  tissue"  or  "  inflammatory  new 
formation."  The  next  step  in  most  cases  of  osteitis 
is  rarefaction,  or  thinning  of  the  osseous  structure. 
This  is  not,  as  was  formerly  supposed,  the  result  of  a 
mechanical  expansion  or  dilatation  of  the  bone-spaces 
by  the  mere  pressure  of  the  contained  exudation,  but 
is  the  result  of  the  absorption  and  destruction  of  the 
bone  itself  by  the  exuded  leucocytes  which  lie  in 
contact  with  it.  The  walls  of  the  canaliculi,  Haversian 
canals,  and  cancellous  spaces  are  eaten  away  by  the 
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blood-cells,  so  that  their  naturally  smooth  contour 
becomes  pitted  and  irregular ;  in  this  process  of 
absorption  the  leucocytes  are  aided  by  large  giant  cells, 
or  osteoclasts,  which  are  probably  themselves  formed 
from  the  white  blood-cellfl.  As  tbe  eroding  process  goes 
on,  the  bony  substance  becomes  thinned  away,  or  rare- 
fied,  and  the  cancellous  spaces  become  larger,  not  alone  on 
account  of  the  greater  tenuity  of  their  walls,  but  also 
because,  where  the  osteitis  is  most  advanced,  several 
spaces  are  thrown  into  one  by  the  complete  removal  of 
their  boundaries.     (See  Fig.  43.) 

A  section  of  a  bone  in  this  stage  ^'^  *'■ 

of  osteitis  therefore  reveals  greatly 
increased  vascularity,  rarefaction 
of  the  osseous  tissue,  complete 
filling  up  of  the  spaces  in  the  bone 
by  red  gelatinous  masses  of  granu- 
lations, and  softening  of  the  bone 
itself,  so  that  it  may  often  be 
readily  cut  with  a  knife  or  broken 
down  with  the  finger-nail.  The 
compact  bone  is  no  longer  so 
dense,  and  its  laminEe  appear  to  he 
separated  from  each  other.  The 
cancellous  spaces  are  so  greatly 
enlarged  that  irregular  cavities  .       ,      ,,. 

illed  with  «,ft  pulp  ar.  fonnrf,  ^ZSf  w„S 
and  the  whole  bone  may  be  reduced  Tlie  lambn  of  the  com- 
to  a  mere  shell.  If  the  surface  P^'^"!  *?^'^*°o^ 
of  a  bone  be  the  seat  of  osteitis,  the  ^^er.  the  cMcellona 
smooth,  compact  tissue  will  become      spscea    are     enlarged, 

porous,  rough,   and  pitted  from     "^1'"  '^^  '™'^  P»" 

■r       .      '  6    '  *■  of  the  specimen  an  irre- 

erosion  by  the  leucocytes,  and  the  gnlar  cBTity  has  been 
periosteumwillbepartlyseparated  formod  bydestniotioik 
by  the  inflammatory  exudation.        "      "■        "-.    ™ 

The  further  progress  of  a  case 
of  osteitis  depends  much  on  its 
cause  and  on  the  general  health  of  the  patient.      Sup- 
podng  that  the  cause  has  been  an  injuiy  and  that 
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the  patient  is  healthy,  the  rarefaction  will  seldom 
or  never  proceed  to  such  an  extent  as  that  described 
above,  and,  if  the  injury  has  been  but  slight,  reso- 
lution  and  absorption  of  the  exudation  will  occur. 
If  the  osteitis  has  progressed  further,  organization  of 
the  inflammatory  products,  with  resulting  sclerosis^ 
is  the  most  usual  termination. 

This  process  of  sclerosis  is  precisely  analogous  to 
that  of  scarring  in  the  soft  parts.  The  cells  of  the 
granulations  which  occupy  the  cancellous  spaces, 
Haversian  canals,  kc,y  become  developed  into  con- 
nective tissue  and  finally  into  bone,  the  newly  formed 
blood-vessels  shrink  and  disappear,  and  the  whole  of 
the  previously  rarefied  bone  is  converted  into  dense 
osseous  structure,  with  fewer  and  smaller  cancellous 
spaces  than  were  present  before  the  infiammation 
commenced.  The  inflammatory  exudation  which  has 
collected  beneath  the  periosteum  also  ossifies,  and  the 
bone  is  thickened  by  the  formation  around  it  of  a 
layer  of  new  bone  formed  for  the  most  part  in  stalac- 
titic  or  needle-like  projections — an  arrangement  which 
results  from  the  exudation  collecting  around  the 
blood-vessels  as  they  pass  from  the  periosteum  to  the 
shaft. 

Instead  of  terminating  in  sclerosis,  osteitis  may 
result  in  suppuration.  This  may  occur  in  even  the 
most  healthy  subjects,  and  is  perhaps  most  frequent 
when  the  inflamed  bone  is  exposed  and  thus  rendered 
liable  to  septic  infection.  It  may,  however,  result 
from  want  of  rest,  the  presence  of  some  irritating 
foreign  body,  the  extension  of  inflammation  from 
other  parts,  or  from  the  bad  state  of  health  of  the 
patient. 

Whatever  the  cause,  the  disintegration  of  the 
bone  by  the  interstitial  granulation  tissue  progresses 
to  such  an  extent  that,  finally,  instead  of  the  can- 
cellous spaces  being  occupied  merely  by  granulations, 
they  are  filled  with  pus.  Similar  changes  occur  on 
the  surface,  and  pus  is  discharged  from  a  granula- 
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ting  sorface  of  inflamed  booe,  just  as  it  might  be 
from  an  itlcer  in  the  soft  parts.  The  pas  having  been 
discharged,  and  the  cause  of  the  inflammation  re- 
moved, suppuration  will  cease,  unless  some  consti- 
tutional condition  causes  it  to  continue.  lastly, 
organization,  with  resulting  sclerosis,  will  terminate 
the  process,  just  as  scarring  and  contraction  of  the 
(dcatriz  terminate  the  process  of  ulceration  in  tbe  soft 
tissues.  In  many  cases  of  osteitis,  suppuration  and 
sclerosis  co-esiBtj,;  thus,  in  deep  ulcers  of  the  leg,  the 
tibia  may  be  exposed  and  suppurating  at  one  part, 
whilst  the  bone  around  is  sclerosed  and  thickened. 

It  is  to  suppurative  osteitis,  with  destruction  of  bone, 
such  as  is  above  described,  that  the  term  cariei  is 
often  applied.     Caries,  however, 
is  now  rather  a  clinical  than   a  '  ^^' 

pathological  expression,  and  is 
used  to  signify  inflammation  of 
bone  with  rarefaction  alone,  as 
well  as  with  suppuration,  whilst 
by  some  authors  it  is  limited  to 
that  form  of  osteitis  which  is 
called  strumous.  I  myself  think 
that,  whibt  the  term  caries  is 
useful  from  a  clinical  point  of 
view  as  expressing  all  forms  of 
osteitis  with  destruction  of  bone, 
it  is  not  advisable  to  employ  it 
in  a  pathological  work,  on  ac- 
count of  the  various  meanings  Section  of  PortionB  of 
which  it  h«  for  holh  teach™  L':.I"S  iSiToS 
and  students.  ieilis.      The  cancelloas 

In  StnunOTU  OlteitiS,  as  in    spacea  are  enlBrei^  ond 

Other    strumous    or    scrofulous  optqnen^esof  "(^eo^ 
affections,  there  is  a  special  ten-  maiter. 
dency  to  caseation  of  the  inflam- 
matory products,  as  well   as  to   a  low  and  chronic 
form  of  suppuration ;  there  is  also  little  or  no  ten- 
dency to  repair,  or  to  arrest  of  the  inflammation. 
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In  euch  cases  the  inflammatory  exudation  in  the 
«aiioelloiiB  spaces  becomes  converted  into  a  soft  pulp; 
mass  of  caseous  matter  and  pus,  and  in  the  most 
typical  examples  there  is  no  sign  whatever  of  the  forma- 
tion of  new  bone,  no  appearance  of  sclerosis,  none  of 
repair.  In  this  way,  bones  afTected  with  strumotiE 
osteitis  may  be  hollowed  out  into  mere  shells— a  con- 
-dition  which  is  beet  exemplified  in  the  small  bones  of 

P10.44. 


Bection  of  a  Bone  from  a  case  of  Strumona  Osteitia. 
The  osBeoua  tiaaue  hue  besn  in  grent  pftrt  deBtroyod, 
■nd  iU  place  taken  b;  lencocyles.  The  remuDS  of 
bon;  tiabecalffi  id  process  of  deetnictioD  ma;  be  seen, 
and  in  the  centre  of  the  section  is  a  caaeoDa  maas 
formed  around  a  giant  cell.     (Crouch,  ^  inch.) 

the  carpus  and  tarsus.  In  some  cases  minute  portions 
of  the  osseous  tissue  necroBe,  and  small  sequestra  of 
soft  and  crumbling  bone  are  discharged  with  the  pas. 
The  name  of  "caries  necrotica"  has  been  applied  to 
this  condition. 

If  a  bone  in  a  state  of  strumous  osteitis  be  ex- 
amined microscopically,  it  will  be  found  that  the  pro- 
cess is  esaentj^y  tubercular,  and  that  tub^vle  and 
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tubercle  bacilli  are  mingled  with  the  inflammatory 
exudfition  which  fills  the  osseous  framework.  In 
most  cases  the  bacilli  are  very  few  in  number  and 
difficult  to  demonstrate,  though  inoculation  with  the 
tissue  in  which  they  lie  will  cause  tubercle  in  animals, 
and  will  be  followed  by  the  growth  of  the  bacilli  in 
larger  numbers. 

Strumous  osteitis  is  most  common  in  cancellous 
bone,  and  is  seen  especially  in  the  articular  ends  of 
the  long  bones,  in  the  carpus,  tarsus,  and  bodies  of 
the  vertebrae.  It  is  also  one  of  the  most  common 
causes  of  strumous  or  tubercular  disease  of  joints,  for 
the  process  is  essentially  infective,  and  tends  to  spread 
to  the  tissues  in  the  neighbourhood  of  the  inflam- 
matory focus. 

A  large  proportion  of  cases  of  strumous  osteitis 
terminate  in  suppuration.  The  abscesses,  at  flrst 
chronic,  are  Hable,  after  discharging  their  contents, 
to  become  septic,  and.  to  form  pus  in  large  quantities. 
Many  patients  consequently  die  of  hectic  fever,  of 
amyloid  disease,  or  of  general  tuberculosis. 

Abscess  in  bone. — ^Acute  abscess  never  occurs 
in  bone,  for  acute  inflammations,  which  in  the  soft 
tissues  would  terminate  in  the  formation  of  abscess, 
would  in  bone  be  sure  to  cause  necrosis.  Abscess  in 
bone  is,  then,  always  chronic,  and  of  slow  formation. 

The  patients  in  whom  these  abscesses  occur  are 
always  young,  the  most  common  age  being  between 
twelve  and  twenty.  The  bones  most  commonljr 
affected  are  the  tibia  and  the  femur,  and  in  these  two 
bones,  indeed,  the  larger  number  of  all  the  recorded 
cases  will  be  found.  Chronic  abscess  is  never  met 
with  in  the  shafts,  but  always  in  the  cancellous  tissue- 
of  the  epiphysial  ends. 

The  most  probable  cause  of  an  abscess  is  an  injury 
which  excites  an  inflammation  of  the  cancellous 
tissue.  Rarefaction  of  the  bone  ensues,  the  walls  of 
the  cancellous  spaces  are  destroyed,  and  thus  a  cavity 
is  gradually  formed  in  which  the  inflammatory  products- 
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(Lccumnlate.  As  in  the  soft  parts,  the  abscess-cavity 
Hoou  becomes  surrounded  by  newly  formed  tissue,  the 
result  of  a  process  of  chronic  inflammation,  and  thuR 
the  bone  around  the  abscess  becomes  thickened  ftnd 
sclerosed.  So  long  as  the  pus  remains,  the  inflam- 
mation continues,  and  mcwe 
^'"^  45'  and  more  new  bone  is  pro- 

duced from  the  superjacent 
periosteum.  If,  however. 
Its  is  so  often  the  case,  the 
abscess  is  situated  near  to 
a  joint,  it  is  not  shut  in 
ou  this  side  as  elsewhere 
by  periosteal  thickening, 
for,  there  being  no  perios- 
teum in  this  situation,  new 
bone  is  never  produced  on 
an  articular  surface,  and 
thus,  if  the  abscess  con- 
tiiiaes  to  extend,  the  pus 
is  more  liable  to  be  dis- 
_.    T         T-  J  t    TT  chftrged    into    the     ioint- 

Bhowing  an  ftbsoBBB  wWch  hM  cavity  than  elsewhere,  and 
burnt  into  tte  elbow- joint.  to  cause  suppurative    ar- 

thritis. 
In  addition  to  the  thickening  of  the  bone  itself, 
there  is  frequently  thickening  of  the  soft  parts, 
and  a  gradual  extension  of  the  inflammatory  process 
to  the  skin,  with  resulting  <Bdema  and  reddening. 
Fain  is  tolerably  constant,  but,  except  at  intervals,  is 
not  severe.  There  is  generally  a  good  deal  of  tender^ 
neas  on  pressure,  and,  on  account  of  the  proximity  of 
the  neighbouring  articulation,  attacks  of  synovitis, 
■with  effusion  into  the  joint-cavity,  are  of  frequent 
occurrence. 

In  some  cases  the  formation  of  pus  in  the  can- 
cellous tissue  is  accompanied  by  necrosis  of  portions 
of  the  surrounding  bone.  Such  cases,  however,  are 
much  more  acute  than  are  those  of  simple  absoees, 
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a,nd  the  danger  of  implication  of  a  joint  is  much 
greater.  Keference  will  again  be  made  to  these  in 
the  chapter  on  Diseases  of  the  Joints,  under  the  head- 
ing of  "  Acute  Epiphysitis." 

Osteomyelitis* — Osteomyelitis  is  a  term  which 
is  best  limited  to  diffuse  inflammation  of  the  lining 
membrane  and  the  medulla  of  a  bone,  with  implication 
of  the  surrounding  cancellous  tissue.  Such  a  diffuse 
inflammation  is  always  of  a  septic  origin,  and  is  closely 
Allied  to  cellulitis  of  the  soft  parts.  It  always  origin- 
a^tes  in  a  wound  which  exposes  the  cancellous  tissue 
or  medulla,  such  as  an  amputation  wound  or  a  com- 
pound fracture.  Osteomyelitis  is  characterized  by 
the  rapid  formation  of  pus,  which  infiltrates  the  neigh- 
bouring cancellous  bone,  and  is  liable  to  extend  along 
the  whole  length  of  the  shaft.  The  inflammation 
extends  not  only  in  a  longitudinal  direction,  but  also 
through  a  varying  thickness  of  the  surrounding 
osseous  structure,  and  may  even  reach  the  surface 
And  affect  the  periosteum.  An  examination  of  a  bone 
in  a  case  of  osteomyelitis  reveals  the  following  con- 
ditions:— The  surrounding  soft  parts  are  inflamed, 
<Bdematous,  and  often  sloughing.  The  periosteum  is 
usually  retracted  from  the  bone  in  the  neighbourhood 
of  the  wound,  whilst  from  the  medulla  protrudes  a  soft 
mass  of  sloughing  tissue.  On  section,  the  medullary 
canal  is  found  flUed  with  a  similar  material,  composed 
of  pus,  broken-down  medulla,  and  disintegrating  bone. 
The  canc^ous  spaces  contain  the  products  of  inflam- 
mation in  various  stages  of  decomposition.  The  dis- 
ease almost  always  results  in  necrosis,  and  the  amount 
of  dead  bone  is  sometimes  very  extensive. 

As  has  already  been  said,  osteomyelitis  is  essentially 
a  septic  process,  and,  in  consequence,  there  is  often 
very  considerable  constitutional  disturbance.  Many 
patients  die  of  pyasmia. 

In  some  cases  the  inflammation  becomes  limited, 
and  does  not  implicate  the  whole  length  of  the  shaft ; 
aad,  indeed,  it  may  be  said  that  examples  of  diffuse 
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osteomyelitis  become  more  rare  every  day — a  circum- 
stance which  is  due  to  the  improvements  in  the 
modem  treatment  of  wounds. 

BZmrSB   PBRZOSTZTZ8. 

The  term  "  diffuse  periostitis  "  is  misleading,  for  the 
periosteum  alone  is  never  affected.  In  diffiise  periostitis 
there  is  a  spreading,  septic  inflammation  both  of  the 
periosteum,  and  of  a  varying  thickness  of  the  subjacent 
bone.  The  disease  is  essentially  one  of  early  life,  and 
hardly  ever  occurs  in  adults. 

The  subjects  of  acute  periostitis  are  often  in  an 
unhealthy  condition  at  the  time  that  they  meet  with 
the  slight  injury  or  the  exposure  to  wet  and  cold 
which  are  the  almost  invariable  causes  of  this  affec- 
tion. Occasionally,  acute  periostitis  occurs  during 
convalescence  from  one  of  the  specific  fevers. 

As  might  be  expected,  the  bones  of  the  lower 
extremity,  being  the  most  exposed  to  cold  and  injury^ 
are  more  frequently  attacked  than  are  those  of  other 
parts ;  the  tibia  and  the  lower  and  posterior  part  of 
the  femur  are  most  often  involved.  The  humerus 
and  clavicle  seem  to  be  more  frequently  attacked 
than  the  bones  of  the  forearm. 

It  is  probable  that  the  local  condition  of  certain 
parts  of  some  of  the  bones  further  predisposes  them 
to  attack.  Thus,  the  anterior  surface  of  the  tibia  and 
that  part  of  the  femur  which  lies  in  the  popliteal 
space  owe  their  liability  to  acute  periostitis  to  the 
fact  that,  on  account  of  the  absence  of  all  muscular 
attachments,  they  are  much  less  vascular  and  less 
protected  than  are  those  portions  of  the  same  bones, 
which  are  closely  covered  by  muscle.  In  some  cases 
many  bones  are  simultaneously  affected. 

The  cUsease  commences  with  local  pain  and  swell- 
ing. The  skin  at  first  is  not  implicated,  but  soon 
becomes  red  and  oedematous.  Constitutional  disturb- 
ance is  generally  marked,  the  temperature  runs  up 
to  103"*  or  104°,  and  rigors,  vomiting,  or  convulsions 
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may  occur.  The  local  swelling  increases,  aud  spreads 
along  the  boue,  and  in  bad  cases  which  are  not 
subjected  to  treatment  the  inflammation  may  extend 
over  the  whole  length  of  the  shaft.  Fyfemia  ia  a.  very 
common  complication. 

An  exainination  of  the  bone  ^'o-  4^. 

itself  will  reveal  the  following 
conditions  :^-TheperioBteum  and 
the  subjacent  bone  at  first  show 
the  usual  vascularity  which  marks 
the  onset  of  inflammation.  Very 
soon  there  ia  exudation,  and  puB 
ia  quickly  formed.  The  pus  infil- 
trates the  looser  and  more  cellular 
part  of  the  periosteum,  and  ex- 
tends from  it  into  the  soft  tissues. 
It  collects,  however,  in  the  great- 
est quantity  between  the  perios- 
■teuin  and  the  bone,  for  here  there 
is  moat  room  for  it,  and  the  peri- 
'osteum  is  thus  separated  from 
the  shaft  to  a  variable  extent. 
If  the  disease  progresses,  the 
stripping  up  of  the  periosteum 
may  extend  aa  far  as  the  epiphy- 
sial cartilage.  Beyond  this  it 
-seldom  extends,  on  account  of 
■the  close  attachment  of  the  pe- 
riosteum in  this  situation ;   and,        a  Tibia  from  »  caw 

■for  the   same   reason,   and    on  of  Acute  Porioetitia,  Tho 

.iccount  of  the  difficulty  the  j:2:i""i"h?".Sr. 
-effusion  has  in  making  ite  way  and  the  greater  part  of 

through  the  tough   periosteum,   ti.e  IMter  has  neoroBcd. 
"the  pua  may  extend  between  the 
■epiphysial  cartilage  and  the  shaft,  and  may  thus 
^separate  the  one  from  the  other. 

Meanwhile,  the  inflammatory  process  also  extends 

info  the  bone,  and  acute  osteitis  progresses  as  rapidly 
.as  does  the  periosteal  inflammation. 
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The  inflamination  usually  fails  to  reach  the  neigh- 
bouring joints,  partly  on  account  of  the  close  attach- 
ment of  the  periosteum  at  the  epiphysis  already 
mentioned,  and  also  because  the  non-vascular  epiphy- 
sial cartilage  offers  considerable  resistance  to  the 
extension  of  the  inflammatory  process.  Occasionally, 
however,  the  suppuration  does  involve  the  articulation, 
and  sets  up  in  it  a  most  acute  and  destructive  form  of 
suppurative  arthritis.  If  an  exit  is  not  provided  for 
the  pus,  the  latter  will  become  diffused  amongst  the 
muscles,  and  will  ultimately  make  its  way  through 
the  skin  by  numerous  apertures.  If  the  pus  be 
evacuated  early,  the  disease  may  be  cut  short,  and  in 
favourable  cases  the  bone  recovers  without  necrosis. 
The  extent  to  which  the  bone  dies  in  any  case  depends 
not  only  on  the  separation  of  the  periosteum,  and  the 
consequent  interference  with  the  blood-supply,  but 
also,  and  probably  to  a  far  greater  extent,  on  the 
inflammation  of  the  bone  itself.  Acute  osteitis  is  the 
most  fertile  cause  of  necrosis,  and  the  greater  the 
amount  of  bone  inflamed  the  more  extensive  will  be 
the  necrosis.  The  separation  of  the  dead  bone  from 
the  living,  and  the  formation  of  new  bone  occur  in  the 
manner  described  below. 


Necrosis  of  bone  is  the  equivalent  of  gangrene  of 
the  soft  parts,  and,  like  the  latter,  it  arises  from 
interference  with  the  blood-supply. 

Necrosis  most  frequently  results  from  injury  and 
acute  inflammation.  In  some  cases  of  the  former, 
the  periosteum  is  torn  away,  and  thus  the  bone  is 
deprived  of  a  considerable  proportion  of  its  blood. 
Such  an  injury  is  always  followed  by  a  certain  amount 
of  thrombosis  in  the  torn  blood-vessels,  and,  later  on, 
by  inflammation  of  the  damaged  tissues.  Both  of 
these  tend  to  further  interfere  with  the  circulation. 

In  acute  inflammation  of  any  part  of  the  body^ 
there  is  a  tendency  to  the  compression  of  the  vessels 
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by  the  inflammatot7  exudation.  The  more  acute  the 
inflammation  the  greater  is  this  tendency,  and  the 
more  dense  and  unyielding  the  inflamed  structure 
the  greater  is  the  tension  of  the  extravasated  fluid. 
In  bone,  the  exudation  is  poured  out  into  the 
cancoUouB  spaces  and  the  Haversian  canals,  find,  in 
cases  of  acute  osteitis,  the  blood-vessels  are  very 
quickly  compressed  by  the  pent-up  exudation.  In 
Fro.  47. 


Portion  of  &  Femur  from  a  Stump.  The  luwer 
inch  of  the  bime  is  necroseil,  the  perioateum.  &Dd  the 
aoft  tigBuee  ore  quite  detached  from  it,  and  a  line  of 
demarcation  has  been  fonaed  between  tlie  dead  aDd  the 
liviiig  bone. 

lees  acute  cases,  where  the  process  of  exudation  is 
mach  slower,  time  is  allowed  for  enlargement  of  the 
bony  canals  by  absorption  of  their  walls  by  the 
leucocytes,  and  thus  more  space  is  provided  for  the 
exuded  fluid,  and  necrosis  docs  not  result.  Again, 
necrosis  is  more  common  in  compact  than  in  can- 
cellous bone,  for  in  the  latter  there  is  more  room  for 
the  exudation,  and  consequently  there  is  less  tension. 
The  amount  of  bone  which  dies  in  any  individual 
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case  depends  chiefly  on  the  extent  of  the  osteitis,  or, 
in  cases  of  injury,  on  the  extent  of  separation  of 
the  surrounding  soft  parts.  In  many  instances  these 
two  causes  are  combined.  Thus,  in  compound  frac- 
tures the  bone  may  be  comminuted,  and  the  frag- 
ments almost  completely  separated  from  the  neigh- 
bouring tissues,  whilst,  on  account  of  the  extent  of  the 
injury,  the  resulting  inflammation  is  proportionately 
great.  When  the  periosteum  is  separated,  and  the 
superficial  bone  is  alone  injured,  a  thin  shell  of  bone 
may  alone  die,  whilst,  in  cases  of  diffuse  periostitis  and 
osteomyelitis,  either  the  whole  thickness  or  even  the 
whole  length  of  the  shaft  may  perish.  Necrosis  of 
bone  after  amputations  affords  another  example  of 
the  effect  of  injury.  In  these  cases  the  inflammation 
which  results  from  the  sawing,  and  often  from 
subsequent  septic  conditions,  causes  the  death  of  a 
ring  of  bone  which,  though  commonly  very  small, 
is  in  some  cases  an  inch  or  more  in  depth.  Under 
these  circumstances,  the  stump  refuses  to  heal,  for 
the  dead  bone  acts  as  a  foreign  body,  and,  if  an 
examination  is  made,  the  periosteum  will  be  found 
separated  from  the  necrosed  extremity,  which  in  time 
is  separated  and  cast  off.     (See  Mg.  47.) 

Separation  of  the  dead  bone. — ^When  bone 
is  dead,  the  living  bone  in  contact  with  it  soon  shows 
signs  of  irritation.  It  becomes  the  seat  of  inflam- 
matory changes,  just  as  do  the  soft  tissues  in  a  case 
of  gangrene ;  the  inflammation  progresses  to  ulcera- 
tion, granulation  tissue  is  formed,  and  the  living  bone 
is  separated  from  the  dead  by  a  ^'  line  of  demarcation." 
This  process  of  separation  is  necessarily  a  slow  one, 
and,  where  a  considerable  thickness  of  bone  has  to 
ulcerate  through,  many  months  may  elapse  before  the 
process  is  complete.  So  long  as  the  necrosed  bone  is 
in  contact  with  the  granulations  of  the  neighbouring 
healthy  bone,  it  is  in  part  destroyed  by  the  latter, 
and  is  eaten  out  and  deeply  pitted  by  the  destmctiTe 
action  of  the  leucocytes.     Consequently^  if  a  piece  of 
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dead  bone  be  examined,  ite  under  surface  will  be  found 
rough,  and  indented,  and  marked  by  numerous  Uttle 

pits  or  depressions  which  were  once  occupied  by  granula- 
tions. (See  Fig.  48.)  The  surface  of  the  dead  bone 
is  non-vascular  and  is  usually  white,  but  occasionally, 
from  exposure  to  the  air,  it  becomes  blackened. 

The  dead  portion  of  bone  when  separated  from  the 
living  is  called  a  "  sequestrum,"  and  under  favourable 
circumstanceB  may  be  cast  off  from  the  bodyj  the 
ulcerated   surface   of    bone    left    behind    will    then 

Fio.  48. 


A  Bing  of  Necrosed  Bone  which  lias  aepaialed  from 
a  Stump. 

heal.  If  the  necrosed  bone  is  quite  superficial,  the 
process  of  shedding  is  called  "  exfoliation."  This  is 
most  commonly  seen  in  the  bones  of  the  skull,  where 
destruction  of  the  pericranium  by  mechanical  injuries, 
or  by  bums,  often  results  in  death  of  the  outer  table 
alone,  the  inner  table  being  supplied  with  blood  from 
the  dura  mater. 

Formation  of  new  bone  and  inclusion  of 
tlie  se([iic*tnun. — It  has  already  been  said  that 
the  separation  of  the  dead  froq  the  living  bone  is  the 
result  of  an  inflammatory  process.  Now,  this  inflam- 
mation is  not  limited  to  the  immediate  neighbourhood 
of  the  necrosed  bone,  but  extends  over  a  corndderable 
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urea.  The  living  bone  in  contact  with  tlie  seqtiestnuD 
auppurates,  but  the  oeteitis  set  up  around  is  less  acute, 
and  results  in  the  formation  of  new  bone.  The 
latter  is  formed  not  only  by  interstitial  deporat,  but 
Y^^  ako,  and  probably  to  a  greater 

extent,  by  the  neighbouring 
periosteum  and  the  surround- 
ing soft  parts.  The  amonnt 
of  new  bone  formed  may  be 
very  great,  and  it  thus  hap- 
pens that,  by  the  time  the 
dead  bone  has  become  com- 
pletely separated  from  the 
living,  it  is  surrounded  by  a 
case  of  new  bone  of  con- 
siderable thickness,  and  its 
extru.sion  or  esfoliation  is  pre- 
vented. 

This  formation  of  new  bone 
is  often  well  seen  in  cases 
of  acute  periostitis  where,  a 
considerable  length  of  the 
shaft  having  been  destroyed, 
the  sequestrum  becomes  sur- 
rounded by  a  sheath  of  new 
and  porous  bone,  except  at 
one  or  two  places  where  dis- 
charging sinuses  open  through 
apertures  in  the  new  bone  on 
to  the  skin  surface  of  the  limb. 
These  apertures  in  the  bony 
i  Til.:.  =i..,win., ....  sheath  are  called  "cloacae," 
and  occur  in  places  where  the 
periosteum  has  been  previously 

— destroyed  by  sloughing.     But, 

although  such  a  replacement  of  dead  bone  by  newly 
formed  osseous  structure  is  often  most  usefi^  in  re- 
storing the  functions  of  the  part,  it  is  not  without  its 
disadvantages.      In  the  larger  number  of  cases  tiie 
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sequestrum  becomes  so  much  shut  in  that  its  ex- 
trusion by  natural  means  is  impossible,  whilst,  so  long 
as  it  remains^  suppuration  is  kept  up,  chronic  osteitis 
and  periostitis  persist,  and  the  case  of  new  bone 
becomes  thicker  and  thicker.  In  cases  where  this 
thickening  occurs  at  the  articular  end  of  a  bone,  it 
may  be  so  extensive  as  ultimately  to  limit  the  move- 
noents  of  the  joint,  and  the  latter  may  become 
anchylosed  by  an  extension  to  it  of  the  inflammatory 
-changes  in  progress  in  the  parts  around.  It  is  evident, 
therefore,  that  it  is  advisable  to  remove  the  sequestrum 
as  soon  as  it  has  become  sufficiently  loose ;  but  it  is  not 
well  to  anticipate  matters  by  artificially  separating  the 
dead  bone  from  the  living,  for  the  reasons  that,  until 
the  line  of  demarcation  appears,  it  is  not  possible  to 
be  sure  of  the  extent  of  the  necrosis,  and  that,  if  the 
dead  bone  be  removed,  the  formative  periostitis  will 
fioon  cease,  and  the  production  of  new  bone  will  be 
arrested.  Where  large  portions  of  the  shaft  have 
been  destroyed,  such  a  failure  to  form  new  bone  may 
result  in  the  permanent  impairment  of  the  functions 
of  the  limb. 

Perhaps  the  most  troublesome  cases  of  all  are  those 
of  central  necrosis — cases  which  depend  apparently  on 
a  limited  osteomyelitis — for  in  these  the  bone  which 
dies  is  that  which  bounds  the  medullary  canal,  and 
from  the  beginning  it  is  shut  in  by  the  superjacent 
<;ompact  bone. 

Necrosis  without  suppuration. — Mr.  Morrant 
Baker  has  drawn  attention  to  the  occasional  occur- 
rence of  necrosis  without  external  suppuration,  and 
the  subject  is  one  of  so  much  importance  that  it  is 
well  worthy  of  consideration. 

In  cases  of  this  kind  a  history  of  injury  may  or  may 
not  be  obtained,  and  the  attention  of  the  patient  is  at- 
tracted by  a  swelling  on  a  limb,  which  increases  in  size 
with  some  rapidity,  and  as  often  as  not  is  painless, 
and  not  even  tender  when  examined.  The  superjacent 
skin  may  be  reddened,  but  is  sometimes  quite  natural. 
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The  swelling  feek  firm  and  often  elastic.  The  acoom- 
panying  drawing  of  a  femur  is  from  a  case  of  this  kind. 
The  patient  was  a  lad  of  nioeteen,  who  for  about 
three  months  had  noticed  such  a  Bwelliog  as  I  have 
Yig  ,^  above  described;  it  was   pun- 

lees,  and  increasing  in  size. 
The  case  was  diagnosed  as  either 
one  of  periosteal  sarcoma  or  of 
necrosis  without  suppuration, 
and  it  was  decided  to  make  an 
exploratory  incision  to  settle 
the  question.  This  accordingly 
was  done,  and  a  mass  of  soft, 
gelatinous  tissue  was  exposed, 
which,  in  the  opinion  of  those 
present,  was  of  a  sarcomatous 
nature.  Amputation  was  ac- 
cordingly performed.  A  section 
of  the  bone  after  removal 
showed  that  a  very  small  por- 
tion of  the  compact  tissue  of  the 
shaft  had  become  necrosed,  and 
that  it  had  been  subsequently 
shut  in  by  a  quantity  of  new 
bone  formed  around.  Oateide 
this  new  bone  was  a  mass  of 
fibrous    tissue    and    infiltrated 

tiou  of  new  bone,  sad  had  smiulated  that  of  a  sar- 
tbickening  of  the  soft  tie-  coma.  The  size  of  the  swelling 
j™  ™..d  .  _JI  ...  ^.,t„g,jterautof  proportion 
to  the  amount  of  the  necrosis; 
about  twenty  or  thirty  drops  of  pus  lay  around  the 
sequestrum,  and  communicated  by  a  minute  aperture 
in  the  new  bone  with  a  tiny  cavity  in  the  inflamma- 
tory tissue. 

This  case  well  illustrates  the  chief  difficulty  in  the 
diagnosis  of  this  form  of  necrosis,  for,  althoug^h  the 
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true  nature  of  the  case  was  suspected,  even  a  free 
incision  rather  obscured  than  cleared  it  up. 

In  addition  to  those  forms  of  necrosis  which  result 
from  injury,  or  from  inflammation  started  by  either 
mechanical  or  septic  agents,  it  is  necessary  to  allude 
to  the  necrosis  which  results  from  chemical  poisons. 
Of  these  there  are  but  two  whose  influence  is  of 
importance — ^mercury  and  phosphorus.  They  act  dif- 
ferently, for  the  former  causes  necrosis  through  its 
absorption  into  the  system,  whilst  phosphorus  acts 
locally  upon  the  jaw-bones  through  the  inhalation  of 
its  fumes  with  the  respired  air.  The  effect  of  mercury 
on  the  teeth  and  gums  is  well  known,  and  its  implica- 
tion of  the  jaw-bone  is  but  an  extension  of  the  same 
influence  to  deeper  structures.  With  very  rare  excep- 
tions, phosphorus,  when  taken  internally,  does  not 
cause  necrosis,  and  its  fumes  may  also  be  safely 
inhaled  if  the  teeth  are  in  a  sound  state.  If  j  how- 
ever, there  is  dental  caries,  a  low  form  of  persistently 
spreading  osteitis  and  periostitis  is  started  which 
often  results  in  necrosis  of  considerable  portions  of 
the  maxillse.  The  separation  of  the  sequestrum  and 
the  formation  of  new  bone  do  not  differ  from  similar 
processes  in  other  parts. 
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CHAPTER  XXXIV. 

BXSBASSS    or    ^OV^— (continued). 

STVHZ&ZTZC  BZ8SA.8Z:S  OF  BOSTS. 

Disease  of  the  bones  is  one  of  the  commonest  mani- 
festations of  constitutional  syphilis,  and  may  occur 
either  early  or  late  in  the  course  of  this  ajQTection.  In 
the  early  stage  of  secondary  syphilis  pains  in  the 
bones,  which  are  worse  at  night,  are  of  frequent 
occurrence,  and,  although  actual  disease  is  not  always 
to  be  discovered  in  a  patient  with  these  symptoms, 
the  formation  of  nodes  is  very  common. 

A  node  is  a  localized  inflammatory  swelling  on  a 
bone.  The  commonest  situations  of  such  swellings  are 
the  long  bones,  especially  the  tibiae,  and  the  bones 
of  the  skull.  A  section  of  a  node  exhibits  inflam- 
matory exudation  into  and  beneath  the  periosteum, 
as  well  as  into  the  surface  layers  of  the  bone  itself. 
In  a  large  number  of  instances  much  of  this  exudation 
is  subsequently  absorbed,  and  the  bone  is  restored  to 
its  natural  condition,  but  in  other  cases,  especially  if 
proper  treatment  be  not  adopted,  the  exudation 
undergoes  organization,  firstly  into  fibrous  tissue,  and 
subsequently  into  bone,  and  a  so-called  "  hard  node " 
is  formed.  The  new  bone  is  generally  rough  and 
porous,  like  new  bone  elsewhere. 

The  tendency  to  organization,  however,  is  dependent 
both  upon  the  constitution  of  the  patient  and  also  on 
the  locality  of  the  node.  If  the  patient  be  otherwise 
healthy,  and  the  node  be  on  a  long  bone,  organization  is 
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likely  to  ensue,  but  if  the  patient  be  broken  down  in 
health,  and  especially  if  the  skuU  be  the  seat  of  in- 
flammation, suppuration  is  liable  to  follow,  and  a  ^'  soft 
node**  is  produced.  In  this  case  a  syaall  periosteal 
abscess  is  formed,  which,  when  opened,  is  found  to  be 
connected  with  a  carious  condition  of  the  subjacent 
bone,  and  indicates  that  there  has  been  a  localized 
suppurative  periostitis  and  osteitis,  with  rarefaction 
and  partial  destruction  of  the  superficial  layers  of  bone. 

But  whilst  nodes  are  of  common  occurrence,  they 
can  scarcely  be  reckoned  as  serious  lesions,  when 
we  consider  how  much  more  severely  the  bones  may 
suffer  in  syphilis.  For,  instead  of  there  being  but  one 
or  two  isolated  nodes,  the  whole  length  of  a  bone 
may  be  attacked  by  chronic  osteitis  and  peiiostitis, 
resulting  in  the  formation  of  new  bone,  deformiJ;y  of 
the  limb,  and  great  pain.  In  other  cases,  again,  this 
sclerosis  may  be  accompanied  by  caries  and  necrosis, 
and  discharging  abscesses  and  sinuses  may  tend  still 
further  to  damage  the  health  of  the  patient.  The 
necrosis  is  chiefly  caused  by  the  cutting  off  of  the 
blood-supply  by  the  pressure  of  the  inflammatory 
exudation,  but  is  also  attributed  by  some  authors 
to  the  obstruction  to  the  circulation  which*  is  caused 
by  the  sclerosis  of  the  surrounding  osseous  structure. 
It  is  difficult  to  exaggerate  the  extent  to  which  a  bone 
may  be  damaged ;  caries,  necrosis,  sclerosis,  and  for- 
mation of  stalactitic  periosteal  growths  may  so  alter 
it  as  to  render  it  almost  unrecognizable. 

It  is,  however,  in  the  bones  of  the  skull  and  face 
that  syphilis  is  seen  at  its  worst,  for  here  the  destruc- 
tive processes  far  outrun  those  which  cause  mere 
sclerosis  and  osteophytic  growth.  Ulceration  extend- 
ing from  the  nasal  or  buccal  mucous  membrane  may 
implicate  the  hard  palate,  and  the  bones  and  car- 
tilages of  the  nose.  Much  of  the  latter  organ  may 
be  destroyed,  and  perforation  of  the  palate  may  cause 
difficulty  in  swallowing,  with  tendency  to  the  return 
of  fluid,  through  the  nostrils,  and  nasal  intonation  of 
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the  voice.  Inflammatioii  of  the  middle  ear  may  cause 
necrosis  of  the  auditory  ossicles  and  of  the  temporal 
bone,  and  thus  produce  deafness,  or,  by  an  extension 
of  inflammation,  may  cause  meningitis  or  suppuration 
in  the  brain  itself. 

The  vault  of  the  skull  is  perhaps  the  favourite  seat 
of  syphilitic  inflammations.  Here  the  disease  may 
attack  either  the  inner  or  the  outer  table,  and  in  some 
cases  implicates  both.     Caries  and  necrosis  go  hand  in 

Vm.  St 


hand,  portions  of  bone  being;  flrst  ulcerated,  and  thrai 
gradually  out  off  from  their  vascular  supply  by  an 
extension  of  the  ulceration. 

Three  varieties  of  syphihtic  ulceration  of  the  skull 
have  been  described — the  annular,  the  tuberculated, 
and  the  reticulated.  In  the  annular  form  the  ulcer- 
ation commences  at  one  spot  and  spreads  eccentrl- 
caUy  from  this  as  a  focus.  The  bone  becomes  worm- 
eaten  and  pitted,  a  circular  groove  is  then  formed 
arauud,  and  the  central  ulcerated  portion  is  separated 
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from  its  vascular  connections,  and  dies.  In  the  reti- 
culated variety  there  is  a  network  of  periosteal  new 
bone,  which  is  subsequently  destroyed  by  annular 
ulcers,  such  as  those  above  described.  In  the  tuber- 
culated  ulceration  there  is  first  the  formation  of 
raised,  rounded,  tubercular  nodules  of  new  bone,  and 
subsequently  an  ulceration  and  destruction  of  them. 

These  varieties  of  ulceration  frequently  co-exist  in 
the  same  patient,  whilst  the  amount  of  necrosed 
bone  differs  much  in  different  cases.  The  meninges 
do  not  usually  become  inflamed,  and  the  brain  itself 
likewise  escapes.  Such,  however,  is  not  always  the 
case,  for  death  may  ensue  from  suppurative  meningitis, 
due  to  an  extension  of  inflammation  from  the  carious 
bone.     (See  also  Congenital  Syphilis.) 

SBxuMATzc  AFTBCTzoars  OF  Boarx. 

The  most  commonly  recognized  form  of  rheumatic 
disease  of  bone  is  a  chronic  periostitis,  with  thicken- 
ing, and  the  formation  of  so-called  "rheumatic  nodes." 
These  nodes  are  usually  situated  upon  the  long  bones, 
and  are  frequently  indistinguishable  from  those  due 
to  syphilis.  They  never  suppurate,  however,  and  are 
sometimes  more  diflused  than  the  syphilitic  variety. 
The  affections  of  the  articular  ends  of  the  long  bones 
in  osteo-arthritis  will  be  described  in  the  chapters  on 
Diseases  of  the  Joints. 

O8TBZTZ8    BBFOBMAB-8. 

This  is  a  form  of  very  chronic  inflammation  of 
bone  occurring  in  people  past  middle  age,  implicating 
many  bones,  and  accompanied  by  a  peculiar  softening 
sjid  bending  of  the  osseous  structiu'e.  It  was  first 
described  by  Sir  James  Paget. 

The  bones  affected  by  this  disease  become  gradually 
thickened  by  the  deposit  of  new  bone  from  the  peri- 
osteum, and  by  the  same  process  their  normal  outlines 
are  slowly  obliterated.  By  the  exudation  of  inflam- 
matory products  within  the  bone  the  osseous  structure 
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is  absorbed,  rarefied,  and  softened,  the  spaces  thus 
formed  being  filled  with  inflammatory  exudation.  The 
whole  bone  becomes  greatly  increaaed  in  circum- 
ference, and,  on  section,  is  seen  to  be  much  thickened. 
In  some  cases  the  medullary  canal  is  increased   in 

In  consequence  of  the  softening  which  accompanies 

the  inflammatory  process  the  bones 

S"-  become  bent,   the    normal    curves 

being  at  first  increased,  whilst,  after 

a  time,  fresh  curvatures  are  deve- 

The  skull  is  increased  in  thick- 
ness, the  forehead  becomes  large  and 
prominent ;  and  the  face  io.  con- 
sequence appears  to  be  too  small  for 
the  cranium,  by  which  it  is  over- 
shadowed. The  clavicles  become 
much  curved  and  thickened.  The 
thorax  falls  in  on  account  of  the 
yielding  of  the  softened  ribs,  and 
the  abdomen  becomes  prominent. 
The  femora  curve  chiefly  outwards, 
and  the  tibife  forwards.  The  hume- 
rus does  not  curve  so  much  as  most 
of  the  long  bones,  but  the  radius  and 
ulna  curve  backwards.  In  conse- 
quence of  the  bending  of  the  bones 
of  the  lower  extremity,  and  of  the 
general  posterior  curvature  which  is 
often  met  with  in  the  spine,  the 
Sootion  of  a  Tibia  *'^gl''  ^^  **»«  patient  is  frequently 
fromaoaaeotOHteltis  diminished  by  Several  inches.  The 
DeformanB.  walk  is  tottering,  and  the  support 

of  a  stick  is  often  necessary.  The 
shoulders  fall  forward  over  the  chest,  and  the  head 
protrudes  in  a  very  peculiar  manner,  looking  as  though 
it  was  too  heavy  for  the  cervical  vertebrw,  for  the  chin 
would  naturally  rest  upon  the  sternum,  and,  iu  order 
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to  look  up,  the  patient  thrusts  it  out  so  that  the  face 
is  carried  on  a  plane  which  is  considerably  anterior  to 
that  of  the  body.  The  course  of  the  disease  is  slow,, 
and  usually  extends  over  many  years.  A  fatal  ter« 
mination  may  result  from  the  difficulty  of  respiration 
caused  by  the  softened  thoracic  wall. 

The  disease  has  no  known  cause,  and  no  remedial 
measures  of  any  importance  have  been  discovered.  It 
seldom  occurs  before  the  age  of  forty,  and  is  most 
common  in  males.  It  has  been  associated  with  gout 
in  some  patients,  and  with  malignant  tumours  in 
others,  but  no  causative  relation  with  either  of  these 
has  been  established. 

MOXiZiITZSS    OSSZUM. 

MoUities  ossium  is  a  disease  in  which  there  is  a 
gradual  softening  and  subsequent  bending  of  the 
bones.  Many  parts  of  the  skeleton  are  usually  in- 
volved at  the  same  time,  and  the  diseased  condition 
affects  the  whole  of  the  bones  both  of  the  limbs  and 
of  the  trunk.  Women  of  middle  age  are  infinitely 
more  subject  to  mollities  than  are  men,  and  in  a 
large  number  of  cases  it  undoubtedly  commences 
during  pregnancy.  In  some  patients  mollities  is 
limited  to  the  pelvic  bones.  No  time  of  life  is 
altogether  exempt,  and  examples  have  been  recorded 
in  infants  as  well  as  in  extreme  old  age.  In  some 
few  cases  the  course  of  the  disease  has  been  arrested 
either  by  nature  or,  apparently,  by  treatment. 

An  examination  of  the  affected  bones  shows  a 
gradual  destruction  of  the  cancellous  tissue,  with  a 
corresponding  increase  in  the  medulla ;  the  destruction 
extends  to  the  compact  bone,  the  osseous  structure  is 
gradually  removed,  the  bone  becomes  soft  and  yielding, 
and,  but  little  of  its  animal  matrix  remaining,  it  is  in 
great  part  decalcified.  In  the  process  of  destruction 
there  is  no  sign  of  inflammation  or  of  new  growth ; 
the  bone  salts  appear  to  be  simply  dissolved  out.  An 
examination  of  the  medulla  shows,  in  some  cases,  an 
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increase  of  fat,  and  in  others  a  peculiar  gelatinous 
matter  which  is  chiefly  composed  of  oil,  fat,  and  dis- 
integrated blood-cells.  The  osteoclasts  which  are 
always  present  during  bone  destruction  from,  any 
cause  are  here  also  increased  in  number. 

The  true  pathology  of  mollities  is  yet  obscure.  It 
has  been  attributed  to  an  excess  of  lactic  acid  in  the 
blood,  but  this  has  certainly  not  been  clearly  demon- 
strated. When  occurring  during  pregnancy,  it  has 
been  attributed  to  the  demand  by  the  foetus  for  bone 
salts;  but  this  does  not  explain  the  cases  which 
occur  independently  of  pregnancy.  In  some  cases  the 
disease  has  been  associated  with  the  growth  of  malig- 
nant tumours  in  other  parts  of  the  body,  and  it  has 
been  suggested  that  mollities  itself  is  nothing  more 
than  a  diffuse  tumour  growth.  Yery  little  reflection 
is  required  to  dispose  of  this  theory.  Lastly,  mollities 
has  been  attributed  to  some  influence  of  the  nervous 
system,  but  what  it  is,  or  how  it  acts,  is  quite  obscure. 


Kickets  is  a  constitutional  disease  in  which  the 
bones  are  specially  liable  to  suffer ;  they  are  not  the 
only  tissues  diseased,  but,  on  account  of  the  very 
obvious  changes  that  occur  in  their  shape  and  structure, 
and  of  the  importance  of  these  changes  in  the  further 
development  of  the  body  and  limbs,  the  diseased  state 
of  the  bones  attracts  attention  rather  than  the  con- 
stitutional cachexia  and  the  visceral  disease  which 
accompany  it. 

Kickets  is  never  congenital  (the  so-called  cases  of 
<;ongenital  rickets  being  properly  referred  to  sporadic 
cretinism),  but  is  chiefly  due  to  bad  feeding,  although 
4iny  bad  hygienic  conditions,  such  as  overcrowding, 
•deficient  ventilation,  &c.,  tmdoubtedly  influence  its 
development.  Under  the  head  of  bad  feeding  is  to 
1)0  included,  not  only  deficient  quantities  of  food,  but 
the  ingestion  of  food  which  is  not  readily  assimilable, 
or  is  likely  to  set  up  gastric  or  intestinal  catarrh; 
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•thuSy  the  feeding  of  young  infants  with  starchy 
material,  such  as  biscuits  and  bread,  is  extremely 
harmful. 

Bickets  is  most  commonly  developed  during  the 
first  two  years  of  life,  but  may  occur  as  late  as  seven 
or  eight  years  of  age,  whilst  isolated  cases  are  recorded 
in  patients  of  twelve  or  fourteen.  Children  in  towns 
are  more  frequently  affected  than  are  those  in  the 
country,  and  for  obvious  reasons.  The  general  signs 
-of  rickets,  independently  of  the  osseous  ejections,  are 
briefly  as  follows : — The  child  is  liable  to  attacks  of 
vomiting  and  of  diarrhoea,  its  food  evidently  causes 
dyspepsia,  and  the  abdomen  becomes  considerably 
swollen.  There  is  much  lassitude,  with  unwillingness 
for  exertion  and  impairment  of  muscular  power  and 
tenderness  of  the  limbs.  At  night  the  child  sweats 
much,  especially  about  the  head,  and  often  throws  off 
the  bed-clothes.  The  teeth  are  late  in  being  cut,  and 
the  anterior  fontanelle  remains  open  for  an  undue 
length  of  time.  The  liver,  spleen,  and  lymphatic 
glands  may  become  enlarged,  and  laryngismus  stridu- 
lus or  bronchitis  may  occur  as  complications. 

As  regards  the  bones,  the  following  changes  may  be 
noticed  : — ^The  long  bones  become  excessively  curved, 
the  bending  being  at  first  due  to  an  exaggeration  of 
the  normal   curves,   although,   later    on,   secondary 
curves  are  developed.     The  articular  ends  of  the  long 
bones  become  swollen  at  the  line  of  junction  of  the 
iliaphyses  with  the  epiphysial  cartilages,  whilst  similar 
swellings  developing  at  the  sternal  extremities  of  the 
ribs  produce  the  so-caUed   "  beads "    on  the  latter 
bones.     On  account  of  its  softened  state,  the  thoracic 
wall  fails  to  resist  the  negative  pressure  established 
within  the  thorax  during  the  act  of  inspiration,  and 
its  upper  part  becomes  compressed  against  the  yield- 
ing lungs ;  the  lower  portion  of  the  thorax  is  not  thus 
♦driven  in,  being  supported  by  the  solid  liver  and 
.spleen  and  the  other  abdominal  viscera.     The  spine 
^becomes  more  curved  than  natural,  and  in  some  cases 
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a  general  posterior  curve  takes  the  place  of  the  norma! 
sinuous  outline.  The  head  is  enlarged,  and  the  fore- 
head especially  is  bulging  and  prominent. 

The  pelvis  is  either  compressed  in  an  antero-pos- 
terior  direction  by  the  weight  of  the  body  being 
transmitted  through  the  spine  and  the  sacrum  when 
the  patient  occupies  a  sitting  posture,  or  else  is  flat- 
tened from  side  to  side  by  the  pressure  of  the  heads 
of  the  femora  when  the  patient  is  supported  on  the 
lower  extremities.  Thus,  the  former  defonnily  is 
more  common  when  the  disease  affects  children  unable 
to  walk;  the  latter,  when  older  patients  are  attacked. 

Rachitic  children  are  generally  undersized,  though 
they  may  be  fat  and  flabby,  and  in  bad  cases  the 
bone  disease  appears  to  act  as  a  deterrent  to  future 
healthy  growth,  for  a  patient  who  has  suffered  severely 
from  rickets  seldom  attains  middle  height.  In  conse- 
quence of  the  softened  state  of  the  bones,  greenstick 
fractures  are  not  uncommon. 

An  examination  of  the  bones  themselves  after 
removal  from  the  body  shows  that  the  osseous 
lesions  above  described  are  due  to  an  imperfection  in 
the  caldflcation  of  the  growing  bone,  and  that,  whilst 
the  removal  of  old  bone  and  the  formation  of  the 
animal  matrix  for  the  new  bone  both  proceed  nor- 
mally, it  is  in  the  failure  of  deposit  of  calcareous  salts 
in  this  matrix  that  the  real  osseous  defect  in  rickets 
exists.  There  is  not,  on  the  one  hand,  an  increased 
absorption  of  bone,  nor  is  there,  on  the  other,  an  in- 
creased preparation  for  ossification. 

In  the  normal  increase  of  a  bone  in  thickness  the 
more  central  portions  of  the  cancellous  structure  are 
gradually  removed  by  absorption,  so  that  the  medul- 
lary canal  slowly,  but ,  constantly,  increases  in  size. 
And  in  a  healthy  bone,  just  as  fast  as  this  hollowing 
out  progresses  within,  so  fast  is  new  bone  laid  down 
by  the  surrounding  periosteum,  the  proper  proportions 
of  the  compact  bone  and  of  the  medullary  canal  being 
thus  maintained.     Now,  in  rickets,  the  former  part  of 


FORMATION  OF  OSTEOID  TISSUE.  275 

this  process  progresses  quite  naturally.  The  shaft  is 
hollowed  out  from  within  in  a  perfectly  normal  manner. 
It  is  the  formation  of  new  hone  from  the  periosteum 
that  fails,  and,  as  the  old  hone  is  gradually  removed, 
layer  on  layer  of  the  animal  matrix  of  the  new  bone  is 
certainly  formed  from  the  periosteum,  hut,  being  only 
imperfectly  calcified,  the  shaft  comes  to  be  gradually 
formed  of  soft  unresisting  bone,  and  consequently 


SacUon  throi^h  the  Line  of  OsBification  of  t,  Bncliitic  Bone, 
showing  ths  irregularity  of  the  rows  of  cartiluge  cells  and 
the  imperfect  calciflcation.    (Zeiss,  A.) 

becomes  curved  and  deformed.  It  is  seldom  that  all 
attempts  at  calcification  are  entirely  absent ;  there  is 
generally  some  attempt,  however  slight,  and  the 
result  of  this  is  the  formation  of  an  imperfectly 
developed  bone  from  the  periosteum,  to  which  the 
name  of  "  osteoid  tissue  "  has  been  given. 

At  the  epiphysial  ends  changes  of  a  precisely  analo- 
gous nature  are  found ;  here  also  there  is  growth  with 
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imperfect  calcification.  The  epiphysial  cartilage  in  a 
normal  bone  is  continually  growing,  but  just  as  fast 
as  it  grows  so  fast  does  calcification  extend  into  it 
from  the  diaphysis,  and  thus  the  cartilage  itself  never 
exceeds  certain  limits  of  size.  Now,  in  rickets,  the 
growth  of  the  cartilage  progresses  just  as  it  does  in 
a  normal  bone,  but  calcification  is  slow  and  imperfect. 
It  thus  happens  that  in  a  section  of  a  rachitic  bone 
the  epiphysial  cartilage  is  found  to  be  considerably  in 
excess  of  that  which  is  natural.  Yet  here  also,  as  in 
the  case  of  the  formation  of  new  bone  from  the  peri- 
osteum, calcification  is  not  absent,  but  only  incom- 
plete; consequently,  the  line  of  ossification,  instead 
of  being  regular  and  even,  becomes  irregular  and 
jagged ;  islands  of  calcareous  material  are  found  in  the 
enlarged  epiphysial  cartilage,  and  portions  of  unal- 
tered cartilage  are  left  behind  in  the  most  recently 
formed  new  bone.  Microscopical  examination  shows 
great  irregularity  in  the  rows  of  cartilage  cells,  and 
imperfectly  formed  bone.     (See  Fig.  53.) 

The  swellings  at  the  junctions  of  the  epiphyses 
with  the  shafts  are  now  readHy  explained.  The  im- 
perfectly formed  new  bone  is  softer  than  natural,  and, 
being  compressed  between  the  epiphysis  on  the  one 
hand  and  the  diaphysis  on  the  other,  it  bulges  at  the 
circumference,  as  would  any  other  soft  and  yielding 
structure. 

By  most  writers  on  the  subject  it  is  stated  that  in 
rickets  there  is  "  increased  preparation  for  the  forma- 
tion of  new  bone,"  i.e.,  increased  growth  of  the  epi- 
physial cartilage,  and  the  increased  width  of  the  latter 
in  rickets  is  by  such  observers  considered  to  be  the 
result  of  the  increased  growth,  and  not,  as  is  above 
described,  of  delayed  calcification.  The  question  is 
one  which  is  a  little  difficult  to  settle  definitely,  but 
it  is  on  the  face  of  it  highly  improbable  that  a  disease 
which  results  from  malnutrition  would  cause  increased 
growth  of  any  tissue.  As  a  matter  of  fact,  also,  the 
bones  of  such  patients,  instead  of  being  longer,  as 
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they  would  be  if  the  epiphyses  grew  abnormally  f ast^ . 
are  shorter  than  natural,  and  it  is  well  known  that 
rickety  children  are  usually  ill-developed  and  stunted. 

In  exceptional  cases  the  bones  in  rickets  undergo 
further  change,  and,  becoming  greatly  increased  in 
thickness,  lose  much  of  their  natural  shape.  This, 
again,  is  considered  to  be  the  result  of  a  tendency  to 
increased  growth,  but  should,  in  my  opinion,  be  looked 
upon  rather  as  the  result  of  the  rickets  than  as  an 
essential  part  of  the  morbid  process.  The  thickening 
is  probably  of  the  nature  of  a  compensative  hyper- 
trophy, and  is  designed  to  support  the  weak  and 
jdelding  bone,  whilst,  on  account  of  the  rachitic  con- 
dition of  the  patient,  all  the  new  osseous  tissue  thus 
formed  is  porous  and  spongy,  as  already  described. 

After  rickets  has  ceased,  the  bones  commonly  be- 
come denser  than  natural,  and  growth  is  often  arrested 
at  an  earlier  age  than  usual.  When  the  bone  has 
been  curved,  it  is  especially  thickened  on  the  side  of  the 
concavity — a,  condition  which  evidently  strengthens 
it  and  tends  to  prevent  the  curve  from  increasing. 

Scurvy  rickets. — This  name  has  been  given  to  a 
disease  which,  like  rickets,  arises  from  bad  feeding, 
and  is  often  associated  with  the  latter  affection.  It  is 
characterized  by  effusion  of  blood  beneath  the  perios- 
teum of  one  or  many  of  the  bones,  together  with 
hsemorrhagic  extravasations  in  the  soft  tissues,  spongy 
gums,  and  purpuric  eruptions.  The  bones  of  the  lower 
extremity  are  more  frequently  affected  than  are  those 
of  the  upper,  and  the  effusions  of  blood  are  most 
common  at  the  junctions  of  the  diaphyses  with  the 
epiphysial  cartilages ;  in  some  cases  separation  of  an 
epiphysis  occurs. 

The  swellings  caused  by  the  haemorrhage  are  quite 
unsymmetrical,  and  vary  much  in  size  from  time  to 
time,  the  disinclination  to  use  the  limbs  is  much  more 
noticeable  than  in  rickets,  ai>d  there  is  frequently 
much  pain  and  tenderness.  The  disease  is  not  uncom- 
monly fatal,  and  an  examination  of  the  bones  after 
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deatli  sometimes  shows  that  the  sub-periosteal  haemor- 
rhage has  been  very  extensive.  Notwithstanding  the 
separation  of  the  periosteum,  necrosis  never  ensuea.* 


Kickets  is  never  a  congenital  disease,  but  the  name 
of  "  foetal  rickets  "  has  been  introduced  to  indicate  a 
condition  of  the  skeleton  which  bears  a  superficial 
resemblance  to  true  rickets.  Infants  and  children 
the  subjects  of  the  disease  in  question  are  of  stunted 
growth,  with  large  heads,  short  and  curved  limbs, 
thick  fat  necks,  and  imperfect  mental  development. 
As  they  grow  up,  the  face  becomes  broad  and  flat, 
the  nose  flat  and  thick,  the  lips  heavy  and  pouting,  and 
the  expression  dull  and  heavy.  Puberty  occurs  very 
late,  and  the  sexual  organs  often  remain  permanently 
luideveloped — a  patient  of  five  and  twenty  or  thirty 
frequently  looks  no  more  than  eight  or  ten  years  of 
age,  whilst  his  cerebral  functions  are  usually  still  less 
developed  than  is  his  body ;  many  of  these  people  are 
idiots.  In  some  cases  the  thyroid  gland  is  enlarged, 
in  others  it  is  absent,  in  others  again  it  appears  to  be 
normaL  The  supra-clavicular  fossae  are  often  occupied 
by  diflused  fatty  growths.  On  account  of  the  resem- 
blance of  the  patients  who  are  the  subject  of  this  dis- 
ease to  the  cretins  of  Switzerland  and  Italy,  the  name 
of  ^^  sporadic  cretinism ''  has  been  applied  to  this  class 
of  cases. 

An  examination  of  the  skeleton  shows  the  following 
changes : — The  base  of  the  skull  is  often  short,  and 
the  basi-occipital  and  basi-sphenoid  bones  may  be  pre- 
maturely united;  the  vault  of  the  skull  is  fully 
developed,  and  there  is  sometimes  hydrocephalus. 
The  clavicles  (which,  like  the  vault  of  the  skull,  are 
formed  in  membrane)  are  of  normal  length,  as  is  also 
the  vertebral  column.  The  diaphyses  of  the  bones  of 
the  extremities  are  very  short,  thick,  and  ciu'ved ;  in 

*  See  a  paper  by  Dr.  Barlow  in  "  Trans.  Med.  Chir.  Soc."  vol. 
Ixvii. 
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some  cases  they  are  only  represented  by  most  minute 
portions  of  bone.  The  epiphyses  are  large  and  well 
formed.  The  sternal  extremities  of  the  ribs  terminate 
in  cup-shaped  cavities,  which  surroun'd  the  ends  of  their 
corresponding  cartilages. 

Microscopical  examination  shows  an  ingrowth  of 
fibrous  tissue  between  the  epiphysial  cartilage  and  the 
<liaphysis,  combined  with  the  ahnost  complete  absence 
of  all  attempts  at  ossification.  The  true  pathology 
of  sporadic  cretinism  is  uncertain,  though,  reasoning 
by  analogy,  it  appears  probable  that  it  is  dependent 
upon  some  alteration  in  the  functions  of  the  thyroid 
body. 


(     28o     ) 


CHAPTEE  XXXV. 
TVatOUXB    OF    Boxa. 


Exostoses,  or  cffiteomata,  are  the  most  common  tumonre 
of  bones.  There  are  two  chief  varieties  of  such 
growths — cancellOTu  and  irory. 

Cancellous  ezostosei  are  composed  of  cancellous 

tissue  exactly  similar  in  structure  to  that  which  forms 

FIQ.S4. 


the  articular  ends  of  the  long  bones.  They  occur 
almost  invariablj  in  j-oung  people,  and  are  moet 
commonly  seen  on  the  ungual  phalanx  of  the  great 
toe  or  at  the  articular  ends  of  the  long  bones,  especially 
on  the  lower  and  inner  dde  of  the  femur  just  by  the 
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adductor  tubercle,  and  on  the  upper  end  of  the  tibia. 
They  appear  to  grow  from  portions  of  the  epiphysial 
cartilage  which  have  failed  to  become  ossified,  and 
which  subsequently  take  on  active  and  independent 
growth.  A  section  of  a  cancellous  exostosis  will 
always  show  a  covering  of  cartilage,  and  micro- 
scopical examination  will  reveal  the  formation  of 
new  bone  in  progress,  just  as  does  a  section  through 
an  epiphysial  cartilage. 

Cancellous  exostoses  seldom  attain  any  considerable 
size,  being  most  commonly  about  as  large  as  a  walnut. 
They  usually  cease  to  grow  at  the  time  when  the 
epiphysis  is  united  to  the  shaft — a  point  which  is 
worth  remembering  when  considering  the  advisability 
of  removal.  They  are  often  attached  to  the  bone  by 
a  distinct  pedicle,  and,  especially  when  they  have  been 
subjected  to  pressure  or  friction,  may  be  covered  by 
a  bursa,  which  may  render  their  hardness  less  evident 
than  would  otherwise  be  the  case.  Occasionally,, 
these  bursae  are  in  direct  communication  with  the 
neighbouring  articulation. 

Cancellous  exostoses  are  sometimes  multiple,  and 
as  many  as  one  hundred  or  more  have  been  known  to 
occur  on  a  single  individual.  These  multiple  exos> 
toses  are  frequently  hereditary,  and  are  often  found 
in  several  members  of  the  same  family.  In  their 
structure  and  mode  of  growth,  as  well  as  in  their 
preference  for  the  articular  ends  of  long  bones,  they 
do  not  differ  from  the  single  exostoses. 

Ivory  exostoses  are  composed  of  compact  bone 
of  more  than  usual  density,  with  fewer  Haversian 
spaces  and  canaliculi  than  are  present  in  normal  bone 
Like  the  cancellous  growths,  they  are  most  common 
in  young  people,  but  occur  also  in  middle  age.  The 
most  usual  situation  for  such  tumours  is  the  cranium,, 
but  they  are  also  found  on  the  bones  of  the  face  and 
on  the  ilium  and  scaptda.  They  are  usually  single 
and  small,  often  not  larger  than  a  hazel-nut.  They 
are  in  no  way  dangerous  to  life,  but,  from  their 
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situation,  may  be  the  source  of  much  inconvenience, 
and,  when  growing  from  the  bones  of  the  orbit,  may 
oause  so  much  pressure  on  the  eyeball  as  to  seriously 
interfere  with  the  sight,  or  even  to  destroy  the  eyeball 
itself.  So  great  is  the  density  and  hardness  of  the 
bone  of  which  they  are  composed  that  in  some  cases 
all  attempts  at  removal  by  bone-forceps  or  saws  have 
been  frustrated. 

The  special  forms  of  osteomata  which  grow  in  the 
jaws  are  described  under  "  Tumours  of  the  Jaw- 
bones." 


Cartilaginous  tumours  grow  almost  exclusively  on 
the  bones  of  the  hand,  and  much  more  rarely  on  those 
of  the  foot  and  on  the  ribs.  Pure  enchondromata 
also  occur  at  the  articular  ends  of  the  long  bones  of 
the  lower  extremity,  but  most  of  the  cartilaginous 
growths  in  these  situations  are  mixed  with  sarco- 
matous elements,  and  should  be  classed  amongst  the 
malignant  tumours. 

Enchondromata  of  the  hand  are  frequently  mul- 
tiple, and  grow  on  the  phalanges  more  often  than  on 
the  metacarpal  bones.  In  bad  cases,  the  hand  is 
completely  disfigured  and  useless.  The  growth  coni> 
mences  inside  the  affected  bone,  and  expands  the 
compact  tissues  so  as  to  form  a  bony  shell.  Unless 
the  tumour  is  of  unusual  size,  it  can  be  enucleated 
^without  sacrifice  of  the  entire  bone. 

The  cartilage  of  which  these  tumours  is  composed 
is  almost  always  hyaline,  but  not  infrequently  the 
matrix  shows  in  parts  traces  of  fibrillation.  Neither 
ossification  nor  calcification  is  frequent. 


Fibrous  tumours  of  bone  are  of  limited  distribution, 
and,  indeed,  appear  to  be  almost  confined  to  the 
nasal  and  buccal  cavities.  In  the  former  they  occur  as 
£brous  polypi,  and  in  the  latter  as  fibrous  epulides. 
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They  spring  from  the  periosteum  in  all  cases,  and  are 
of  an  innocent  nature. 

CT8T8. 

Cysts  containing  serous  fluid,  such  as  are  met  with 
in  the  soft  tissues,  are  not  found  in  bone,  whilst 
mucous  cysts,  and  others  which  occur  in  the  maxillae, 
are  dealt  with  under  "  Tumours  of  the  Jaw-bones." 
The  only  other  fluid  tumours  met  with  in  bone  are  of 
a  parasitic  nature,  and  contain  hydatids.  Cysts  of  this 
nature  may  attain  a  considerable  size,  expand  the  bone, 
and  lead  to  its  fracture.  Their  intimate  structure 
does  not  difler  from  that  of  hydatids  in  other  parts 
6f  the  body.  Secondary,  or  degeneration  cysts,  are 
common  in  the  endosteal  sarcomata. 


Sarcoma  is  the  only  form  of  malignant  tumour 
which  occurs  primarily  in  bone.  Carcinoma  cannot 
originate  in  osseous  tissue,  for  its  growth  always  com- 
mences in  pre-existing  epithelium. 

Speaking  generally,  sarcoma  of  bone  may  be  said  to 
be  a  disease  of  early  life,  though  not  of  infancy.  By 
far  the  larger  number  of  cases  occur  between  the  ages 
of  fifteen  and  thirty,  though  examples  are  to  be  found 
in  patients  both  older  and  younger  than  these  limits. 

Sarcomata  are  most  conveniently  divided  into  two 
main  classes — those  which  grow  outside  the  bone,  or 
sub-periosteal  sarcomatay  and  those  which  grow 
within,  or  endosteal  sarcomata*  The  growth  in 
either  case  may  be  composed  of  round,  spindle,  or 
mixed  cells,  whilst  in  the  endosteal  sarcomata,  and  very 
rarely  in  the  periosteal  ones,  myeloid  or  giant  cells 
Are  found.  In  all  the  varieties,  chondrification,  ossi- 
fication, and  calcification  may  occur,  and  thus,  much 
of  the  growth  may  be  composed  of  cartilage,  bone,  or 
calcareous  material.  Such  an  alteration  in  structure 
4loes  not  affect  the  clinical  character  of  the  timiour,  or 
modify  its  malignancy,  but  the  secondary  growths,  if 
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Buch  be  present,  will  closely  simulftte  the  primary 

tumour. 

Some  bones  are  mucli  more  freqaeatly  diseased 

thao  are  others,  those  most  commonly  affected  being 

the  femur,  tibia,  humerus,  the  bones  of  the  skull,  and 

the  lower  jaw. 
The  Bob-periosteal  xarcomataoriginate  inthepe- 
_,  riosteum,andBep&rate  it  from 

■  ^^'  the  subjacent  bone.     As  they 

increase  in  size,  tb^  extend 
through  the  periosteum  and 
infiltrate  the  surrounding  soft 
tissues,  and, in  addition,  grow 
into  the  bone  itself,  and 
develop  in  the  osseous  struc< 
ture  even  more  rapidly  than 
they  do  in  the  superjacent 
parts.  They  almost  ^ways 
occur  at  the  articular  ends, 
but  in  the  humems,  and  to  a 
less  extent  in  the  radios  and 
ulna,  exhibit  a  tendency  to 
affect  the  shaft.  They  present 
themselves  clinically  as  firm, 
elastic  growths  on  one  aspect 
of  the  bone,  not  expanding  it, 
and  not  being  covered  by  a 
bony  shell ;  their  base  of  attach- 
ment is  1m^,  and  frequently 
Section  of  the  Lover  Hall     ossoous;  the  diseased  bone  may 

liueof  tbeabBftcBiiBtillbe  skin  is  often  red,  shmy,  hot, 
traced,  bnt  the  oanoellonfi  and  tender ;  there  may  be 
tan—lmntf"!;';::  <*"™»  »«-  tt.  neighbour, 
growth.  ing  joint,  and  the  body  tem- 

perature may  be  considerably 
elevated.  The  rapidity  of  growth  differs  in  different 
cases,  being  generally  more  rapid  in  the  round-celled 
tumours  than  in  those  which  are  composed  of  sfmidle 
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cells,  and  whose  stroma  is  often  fibrous.  If  no 
operation  be  performed,  the  patient  may  die  of  the 
cachexia  induced  by  the  growth,  or  of  secondary 
tumours  in  the  viscera,  especially  in  the  lungs.  If 
amputation  of  the  limb  be  performed,  the  growth  is 
exceedingly  likely  to  recur,  although,  if  the  bone  at 
the  seat  of  section  is  healthy,  recurrence  is  not  fre- 
quent in  the  stump.  The  superficial  lymphatic  glands 
— e.g,y  those  in  the  inguinal  region — often  remain 
free  from  disease  throughout ;  but  the  deeper  ones — 
^.^.,  those  along  the  iliac  vessels,  or  in  the  lumbar 
region — are  somewhat  more  liable  to  be  implicated  by 
the  secondary  tumours.  In  some  cases  the  viscera  are 
largdy  involved. 

An  examination  of  the  diseased  limb  will  show  a 
growth  which  infiltrates,  but  does  not  expand,  the 
bone,  and  which  is  in  no  way  limited  by  a  capsule. 
The  remains  of  the  periosteum  can  often  be  traced, 
but  in  tumours  of  considerable  size  it  becomes  indis- 
tinguishable. The  growth  itself  may  either  be  a  soft, 
pulpy,  hsemorrhagic  mass,  or  a  gelatinous,  opalescent, 
fleshy,  and  somewhat  lobulated  tumour ;  more  rarely, 
it  is  fibrous  on  section.  Mingled  with  the  tumour 
is  a  variable  amount  of  cartilage,  bone,  or  calcareous 
matter.  The  bone  is  arranged  in  the  form  of  delicate 
spiculse  or  needles,  standing  out  at  right  angles  from 
the  diseased  shaft  or  articular  end;  this  structure  is 
best  seen  in  macerated  specimens,  and  is  produced  by 
the  tendency  to  the  formation  of  bone  around  the  blood- 
vessels as  they  pass  inwards  from  the  periosteum. 

Endosteal  or  central  sarcomata  grow  almost 
invariably  in  the  cancellous  tissue  of  the  articular 
extremities  of  the  long  bones,  and  hardly  ever  in 
the  shafts.  They  are  common  also  in  the  jaw-bones, 
and  are  met  with,  though  less  frequently,  in  those  of 
the  skull,  carpus,  and  tarsus.  Commencing  in  the 
cancellous  tissue,  they  soon  extend  into  and  infiltrate 
the  compact  bone,  and  gradually  expand  it,  and  alter 
its  shape.     The  thinned  and  expanded  bone  covers  the 
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growth  like  a  eliell,  whilst  from  the  periostetuu  new 
bone  may  be  produced  to  supply  the  place  of  that  which 
is  destroyed.  Spontaneous  fracture  may  occur  in 
consequence  of  the  weakening  of  the  bone.  As  the 
tumour  increases,  it  bursts  through  its  osseous  caf«u]e 
iu  places,  and  iniiltrates  the  soft  tissues.  The  articular 
cartilage  offers  a  stubborn 
Ire.  56.  resistance  to  its  progress,  and 

is  seldom  inyolved  in  the 
growth,  although  the  latter 
may  push  it  aside  and  reach 
the  ^icular  cavity.  Endos- 
teal sarcomata  are  of  veiy 
I  variable  consistence,  and  ex- 
hibit a  great  tenden<y  to 
break  down  in  their  centres 
and  form  cystic  cavities, 
which  occasionally  communi- 
cate directly  with  large  blood- 
vessels, and  are  full  of  blood 
and  tumour  debris.  The 
myeloid  sarcomata  are  of  a 
dark-red  or  maroon  colour, 
and  are  more  liable  than 
the  others  to  develop  cystic 


Section  of  the  Head  of  a       Endosteal  sarcomata  pre- 
Tibia,  wbict  haa   bean   ei-  sent  themselves  clinically  as 

i:£:^if  *;.a"Si;  growth.  «p.ndingth.bo,«4 

The  tamonr  has  broken  down   and    not   appearmg   on   one 
and  formed  oyetB.  aide  aIone,a8  do  the  periosteal 

tumours.  Hiey  are  covered 
by  a  bony  shell,  which  sometimes  yields  to  pres- 
sure, and  bulges  or  crackles  beneath  the  finger; 
occasionally,  pulsation  is  produced  by  the  communica- 
tion between  the  vessels  and  the  cysts.  The  growth 
of  endosteal  sarcomata  varies  in  rapidity,  the  mye- 
loid tumours  growing  most  slowly  and  the  round- 
celled  ones  most  rapiSy.     If  no  treatment  is  adopted. 
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the  patient  may  die  either  of  the  cachexia  induced  by 
the  disease,  or  else  from  dissemination  of  the  tumour. 
Glandular  affection  is  rare.  If  completely  removed 
by  amputation  or  otherwise,  myeloid  sarcomata  fre- 
quently do  not  recvir  either  locally  or  elsewhere,  and 
the  tendency  to  recurrence  and  dissemination  of  all 
endosteal  growths  is  much  less  than  is  that  of  the 
periosteal  sarcomata. 

TUMoimB  or  TBE  jAmr-BOxras. 

Tumours  of  the  jaw-bones  possess  so  many  disr 
tinctive  features  that  they  merit  separate  description. 
These  distinctive  characters  depend  partly  on  the 
proximity  of  the  neighbouring  mucous  cavities,  and 
partly  also  on  the  presence  of  the  teeth  and  of  the 
f cBtal  structures  from  which  the  latter  originate. 

ZSpulis* — The  term  epulis  is  often  apphed  without 
distinction  to  any  tumour  which  grows  upon  the  gum, . 
but  is  best  limited  to  the  "  hard  fibromata "  which 
are  common  in  this  situation.  The  common  iibrous 
epuHs  usually  occurs  in  young  people.  It  presents 
itself  as  a  rounded,  slightly  pedunculated  growth, . 
seldom  larger  than  a  hazel-nut,  and  often  smaller.  It 
does  not  bleed  except  when  it  is  ulcerated,  and  gives 
but  little  pain.  Such  tumours  grow  from  the  peri- 
osteum, and  are  occasionally  attached  to  the  fang  of  a 
tooth.  Even  when  not  so  attached,  their  deeper  part 
often  extends  into  the  neighbouring  alveolus,  and  con- 
sequently their  complete  removal  generally  necessitates 
the  extraction  of  a  tooth  and  the  excision  of  a  portion 
of  the  alveolar  margin. 

The  so-called  "  (hffuse  epulis "  is  merely  a  general 
thickening  and  hypertrophy  of  the  tissue  of  the  gum. 

Sarcoma* — Myeloid  sarcomata  are  often  included 
amongst  the  epuhdes  under  the  name  of  '^  myeloid 
epulis."  They  possess  the  characters  common  to  en- 
dosteal sarcomata  in  other  situations — growing  within, 
and  expanding  the  jaw-bones,  presenting  as  roimded, . 
tense,  and  eli^tic  swellings,  often  feeling  suspiciously 
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like  cysts,  and  generally  developing  in  young  subjects. 
After  complete  removal,  they  seldom  recur,  and  never 
become  disseminated. 

In  addition  to  the  myeloid  tumours,  other  vaiieties 
of  central  sarcoma  occur  within  the  jaw-bones,  and 
are  most  frequently  seen  in  the  antrum.  They  are 
usually  composed  of  round  or  oval  cells,  are  very  soft 
and  succulent,  of  rapid  growth,  tending  to  extend 
into  neighbouring  cavities,  to  fungate  through  the 
skin,  to  affect  the  lymphatic  glands,  and  to  become 
disseminated. 

As  they  increase  in  size,  they  expand  the  wall  of  the 
antrum  on  all  sides.  Thus,  they  thrust  inwards  the 
outer  wall  of  the  nostril,  and  obstruct  respiration ;  they 
push  up  the  floor  of  the  orbit  and  cause  protrusion  of 
the  eyeball ;  backwards,  they  extend  to  the  pharynx ; 
and  downwards,  they  either  cause  the  hard  palate  to 
bulge,  or  else  make  their  way  between  the  two  layers 
of  compact  tissue  of  the  alveolar  process,  and,  after 
loosening  one  or  more  of  the  teeth,  fungate  through 
the  gums.  Any  tumour  growing  within  the  antrum 
tends  to  distend  the  cavity  in  this  way,  but  malignant 
tumours  do  so  in  a  more  typical  manner  than  do  the 
innocent  growths.  Glandular  affection  is  not  common 
in  cases  of  sarcoma  of  the  antrum,  but  do6s  sometimes 
occur. 

In  addition  to  the  myeloid  tumours,  fibro-sarco- 
mata  occasionally  develop  within  the  lower  jaw-bone. 
These  are  sometimes  hard,  and  fibrous  on  section, 
and  contain  within  their  substance  numerous  osseous 
granules.  They  are  apparently  not  very  malignant, 
and,  when  completely  removed  with  the  bone  in  which 
they  grow,  do  not  seem  prone  to  recur. 

The  periosteal  sarcomata  of  the  lower  jaw  do  not 
present  any  important  points  of  difference  from 
similar  tumours  on  other  bones.  They  are  mostly  of 
rapid  growth,  and  are  very  malignant. 

Carcinoma* — True  carcinomatous  tumours  are 
met  with  in  the  antrum,  developing  in  this  cavity 
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from  the  epithelium  of  its  mucous  lining.  They  grow 
in  elderly  people,  and  tend  to  run  a  rapid  course,  affect- 
ing the  glEm.ds  and  becoming  diBseminated.  Histologi- 
cally, they  are  found  to  be  either  epitheliomata,  or 
spheroidal-ceUed  encepbaloid  cancers. 

Moltilocalar  cystic  tonunir. — ^The  so-called 
multilocular  cystic  tumour  appears  to  stand  between 
the  solid  growths  on  the  one  hand  and  the  true  cyata  on 
the  other ;  on  account  of  its  structure,  it  is  sonietimes 

Fia.  57. 


called  "  cystic  epithelioma."  These  growths  (which  in 
this  country  have  been  especially  studied  by  Mr. 
Sve*)  are  rare,  and  have  until  late  years  been  very 
impeifectly  understood,  so  that  specimens  of  mazillEe 
dilated  by  cysts  have  been  generally  described  as 
instances  of  true  simple  cystic  disease  of  bone.  It 
must  not,  however,  be  thought  that  in  these  tumours 
there  is  no  new  growth,  for  there  may  be  so  much  as 
to  give  the  appearance  of  a  solid  tumour,  or  ao  little  as 
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to  make  it  appeaj-  that  the  jaw-bone  ie  expanded 
merely  by  coUecfciong  of  dark,  browiush  fluid,  Molti- 
looular  cystic  tumours  are  most  common  in  the  lowtx 
jaw,  and  are  of  endosteal  or  central  growth,  Ihey 
appear  to  originate  in  an  ingrowth  of  the  epitheliom 
of  the  gum,  and  occasionally  follow  injniy  or  caries 
of  the  teeth.  The  disease  may  occur  at  any  period  of 
life,  but  is  most  common  between  the  ages  of  twenty 
and  forty.  Growth  is  generally  slow,  and  fi.ve  or  t^ 
no.  58. 


Section  of  a  Multilocnlar  Cratio  Tumour  of  the  Lower  Jt,w. 
Tbo  matrix  is  Btooos,  and  coutaius  maassa  of  epitludul 
cells,  which  are  brsakinK  down  in  their  more  ceotiHl  pai1& 
(ZeiBB,  A.) 

years  may  elapse  before  the  patient  applies  for  treat- 
ment. The  tumours  are  not  malignant,  and  ahmv  no 
tendency  to  affect  the  glands  or  to  disseminate.  They 
expand  the  jaw-bone,  more  especially  on  its  inner  mde, 
and  are  frequently  very  hard  and  bony  to  the  touch ; 
they  are  occasionally  elastic  and  crackling;  the  teeth 
became  loosened,  and  fall  out,  and  from  their  empty 
alveoli  there  may  he  a  discharge  of  sticky  fluid. 
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Section  of  the  jaw-lK)ii«<'ipiii>ahow  that  the  osseous 
structure  is  expanded,  and  that  the  caTitie&in  it  are 
filled,  partly  by  a  solid  growth  of  soft  fibrous  or  fLeshy 
material,  partly  by  fluid  which  is  blood-stained,  serous, 
or  viscous.  Tie  septa  which  divide  the  cysts  from 
one  another  are  generally  incomplete,  and  are  either 
fibrous  or  osseous.  The  cysts  vary  in  size  from  that 
of  a  spUt  pea  up  to  an  inch  or  an  inch  and  a  half  in 
diameter. 

Microscopical   examination  shows   that   the   new 

growth  is  composed  of  a  fibrous  stroma,  in  which 

are  embedded  columns  or  groups  of  epithelial  cells. 

In  the  more  central    parts    of    these   groups,  the 

cells  are  seen  to  be  undergoing  mucoid  or  colloid 

degeneration,  and  it  is  by  this  destruction  that  the 

cavities  or  cysts  are  formed ;  the  outermost  cells  in  the 

columns  are  often  cylindrical.     It  will  thus  be  seen 

>that  these  multilocular  cysts  are  produced  by  an  in- 

;growth  of  columns  of  epitheliiun  from  the  gum  into 

the  jaw-bone,  and  it  is  by  the  subsequent  disintegrar 

tion  of  the  cells  which  form  the  tumour  that  the  cysts 

Are  developed.     The  latter  are  therefore  secondary  or 

degeneration  cysts,  and  are  strictly  comparable  with 

^he   degeneration  cysts  which  are  common  in  the 

tendosteal  sarcomata. 

Periosteal  cysts. — The  periosteal  cysts  of  the 
javsr  are  collections  of  fluid  situated  beneath  the 
periosteum  of  the  fangs.  They  seem  to  be  of  inflam- 
matory origin,  and  are  generally  connected  with 
carious  teeth,  or  with  fangs  left  behind  after  imper- 
fect extraction.  They  vary  in  size  from  that  of  a 
pea  to  a  walnut,  and,  when  large,  cause  thinning  of 
the  superjacent  bone.  They  are  of  common  occur- 
Tence,  and  sometimes  cause  considerable  pain. 

Mucous  cysts  of  the  antrum. — Distension  of 
iilie  antrum  by  fluid  is  most  probably  in  all  cases  the 
result  of  the  formation  of  a  cystic  tumour  in  its  lining 
membrane,  and  not  of  distension  by  its  own  secretion. 

u  2 
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Such  cysts  are  of  a  perfectly  innocent  nature,  and  may 
occur  at  all  ages;  they  are  not  accompanied  by,  or 
dependent  on,  the  development  of  any  solid  growth. 
In  cystic  disease  of  the  antrum,  this  cavity  is  dis- 
tended in  the  same  manner  as  by  a  malignant  tumour, 
but  there  is  no  f  ungation,  growth  is  not  rapid,  and,  as 
the  bone  is  thinned,  the  presence  of  fluid  becomes 
more  apparent. 

DentigeroiiB  cysts.  —  Dentigerous  cysts  are 
cavities  containing  serous  fluid,  dependent  upon  im- 
pacted, misplaced  teeth,  i.e.,  they  are  associated  with 
some  impairment  of  the  normal  process  of  dentition, 
resulting  in  the  retention  of  the  tooth  or  teeth 
within  the  alveolar  process  of  the  maxilla.  With 
scarcely  an  exception,  dentigerous  cysts  are  formed  in 
connection  with  the  permanent  and  not  with  the 
milk  teeth,  and  occur  more  frequently  in  cases  of 
retention  of  the  canine  tooth  than  of  any  other.  It 
by  no  means  follows,  however,  that  cysts  result  in  all 
cases  of  retained  permanent  teeth. 

p  Dentigerous  cysts  are   formed 

by  a  distension  of  the  tooth-sac 
with  fluid  secreted  by  the  epithe- 
lium of  the  enamel-pulp.  Conse- 
quently, the  crown  of  the  tooth 
itself  projects  into  the  cavity  of 
the  cyst,  just  as  it  formerly  did 
into  its  own  tooth-sac,  and  its  fang 
is  flxed  into  the  sac- wall.  As  the 
cyst  enlarges,  it  expands  the  jaw- 
bone, and  forms  a  rounded,  elastic 
rouX^^tSfa  «weUing  the  thin  bony  covering 
attached.  of  which  often  crackles  beneath 

the  pressure  of  the  flnger.  In  cases 
of  undue  retention  of  the  permanent  teeth,  the  milk 
teeth  are  very  late  in  being  cast,  and  an  examination 
of  the  mouth  will  therefore  show  either  that  a  milk 
tooth  is  retained  in  that  part  of  the  jaw  where  the 
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swelling  is  situated,  or  else,  if  the  latter  has  been 
already  shed,  that  a  permanent  tooth  is  missing. 
Although  the  retained  tooth  is  at  first  adherent  to  the 
sac-wall,  it  becomes  detached  after  a  time,  and  may 
be  found  loose  in  the  cavity.  Dentigerous  cysts  appear 
to  be  most  common  in  young  adults,  but  have  been 
met  with  in  middle  age. 

Diffused  osseous  growths* — The  bony  tumours 
which  are  found  in  the  antrum  are  peculiar  in  this 
respect,  namely,  that  instead  of  growing  from  some 
one  definite  portion  of  the  antral  wall,  they  are  dif- 
fused over  the  whole  area  of  the  latter.  There  is 
thus  no  definite  tumour,  but  rather  a  general  thicken- 
ing of  the  whole  of  the  bone  which  encloses  the 
antnun,  and  a  consequent  gradual  obliteration  of  the 
antral  cavity  by  the  new  bone  thus  formed.  But 
although  the  increase  of  bone  is  mainly  confined  to 
the  neighbourhood  of  the  antrum,  it  extends  after  a 
time  to  the  other  portions  of  the  superior  maxilla, 
and  may  thus  form  a  very  considerable  tumom*.  The 
growth  of  these  osteomata  is  slow,  and  may  extend 
over  many  years;  their  clinical  course  is  entirely  inno- 
<;ent;  they  are  of  rare  occurrence,  and  are  usually 
found  in  young  people. 

Cartilaginous  tumours  of  the  maxilla  are  ex- 
t;remely  rare;  as  in  many  other  bones,  the  growth  of 
the  cartilage  is  usually  associated  with  that  of  sarco- 
unatous  elements. 

Odontomata^  or  tumours  of  the  teeth,  may  be 
•either  composed  of  true  bone  or  of  enamel.  The  latter 
aiever  cause  any  symptoms,  and  are  of  little  practical 
interest,  but  the  exostoses  of  the  fangs,  as  weU 
as  the  tumours  which  cause  the  so-called  "warty 
iieeth,"  may  be  the  cause  of  much  trouble  and  pain, 
and  may  form  very  considerable  growths  in  the  jaw- 
fbones.  These  warty  teeth  are  subdivided  into  two 
'varieties — the  circumscribed  and  the  diffuse  dentinal 
.odontomata.     In  the  former,  a  portion   of  a  single 
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tooth  is  alone  occupied  by  a  small  outgrowth.  In 
the  latter,  the  whole  tooth  is  misshapen  and  faultily 
developed,  its  place  being  taken  by  an  irregular  mass 
of  dentine,  enamel,  and  bone,  whilst  sometimes  two 
teeth  are  fused.  Tumours  of  this  nature  are  very 
rare.  The  largest  specimen  hitherto  described  was 
as  big  as  a  turkey's  eggy  and  another  as  large  as  a 
chestnut  is  on  record.  They  grow  within  and  expand 
the  jaw-bone,  and  have  hitherto  been  met  with  only 
in  the  inferior  mazilla. 
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CHAPTER  XXXVI. 
DX8SA8BS    or   TBB  SPINS* 


POTT'S    BZ8] 

Cahies  of  the  spine,  or  Pott's  disease,  is  a  strumous 
osteitis  affecting  the  bodies  of  the  vertebrae. 
.  It  occurs  especially  in  scrofulous  children,  but  is  not 
limited  to  any  age,  and  is  frequently  attributed  to 
some  injury.  Any  part  of  the  spine  may  be  affected; 
but  the  dorso-lumbar  region  is  more  often  involved 
than  any  other. 

The  disease  commences  in  most  cases  as  caries  of  the 
cancellous  tissue  of  the  anterior  part  of  the  vertebral 
bodies  immediately  beneath  the  compact  bone  to  which 
the  intervertebral  discs  are  attached.  In  other  cases 
the  disease  appears  to  be  primary  in  the  intervertebral 
di£k»3,  and  only  secondarily  extends  to  the  bodies. 

Sometimes  the  destructive  process  commences  in  a 
single  vertebra,  and  extends  from  this  as  from  a  centre 
to  the  neighbouring  vertebrae.  In  other  specimens  it 
is  evident  that  the  caries  has  been  originally  diffuse, 
and  has  implicated  many  parts  of  the  spine  at  one 
and  the  same  time. 

The  changes  that  occur  in  strumous  osteitis  have 
already  been  described  in  detail.  In  the  spine  the 
process  commences  as  a  very  insidious  form  of  inflam- 
mation, accompanied  by  a  growth  of  lowly  organized 
granulation  tissue  in  the  cancellous  spaces.  This  is 
followed  by  rarefaction  and  absorption  of  the  can- 
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cellous  bone,  and  by  Caseation  or  calcareous  degenera- 
tion of  the  inflammatory  products.  As  in  all  cases  of 
strumous  osteitis,  tubercle  is  to  be  found  on  micro- 
scopical examination.  By  a  continuance  of  this 
process,  the  body  of  the  diseased  vertebra  is  gradually 
destroyed,  and  the  granulations  extend  into  and 
destroy  the  intervertebral  discs,  and  then  involve  the 
neighbouring  vertebrae.  It  is  to  this  gradual  de- 
struction of  the  bone  that  one  of  the  most  notable 
symptoms  of  spinal  caries  is  due,  namely,  angular 
curvature.  The  weight  of  the  head,  shoulders,  and 
trunk  is  transmitted  to  the  lower  extremities  through 
the  vertebral  bodies,  and  it  is  evident  that, 'if  these 
soften  and  crumble  away^  the  yielding  and  pulpy 
bones  will  be  crushed  together  by  the  superimposed 
weight,  so  that  as  fast  as  the  bone  is  absorbed  by 
the  granulation  tissue  just  so  fast  are  the  diseased 
bodies  and  discs  compressed.  But  the  spinous, 
transverse,  and  articular  processes  are  not  des^yed ; 
and  if  the  anterior  part  of  the  spinal  column,  which 
is  formed  by  the  bodies,  is  shortened,  whilst  the  pos- 
terior part,  formed  by  the  processes,  is  intact,  it  is 
evident  that,  as  the  bodies  are  compressed,  the  spinous 
processes  must  project  backwards.  In  this  way  the 
angular  curve  is  produced,  the  apex  of  the  angle 
being  formed  by  the  spine  of  that  vertebra  which  is 
nearest  the  centre  of  the  destructive  process. 

The  further  course  of  a  case  of  Pott's  disease 
depends  much  on  the  circumstances  in  which  the 
patient  is  placed.  When  he  is  kept  at  rest  and  under 
good  hygienic  conditions,  the  caries  may  stop,  the  in- 
flammatory exudation  may  cease,  the  caseation  of  the 
granulation  tissue  may  give  way  to  organization  and 
formation  of  flbrous  tissue,  and  the  diseased  vertebrae 
may  be  fixed  to  one  another  by  fibrous  adhesions  or 
by  bony  anchylosis,  any  angular  curve  which  has  been 
produced  being  thus  rendered  permanent.  This 
reparative  process  is  not  limited  to  the  vertebral 
bodies,  but  is  aided  by  changes  in  the  intervertebral 
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articulations,  which  residt  in  fixation  of  these  joints 
by  adhesions,  and  in  the  formation  in  Bome  cases  of 
bony  plates  uniting  the  transrerse  processes. 

In  a  large  majority  of  cases  no  such  favourable 
termination  as  that  above  described  takes  place,  and 
the  constant  rubbing  of  the  diseased  bones  causes  the 
progression  and  extension 
of  the  destructive  process.  Fio.  60. 

In  such  patients  the 
granulation  tissue  breaks 
down  into  ill-formed  ca- 
seous pus,  which  escapes 
through  apertures  at  the 
front  or  sides  of  the  ca^ 
riouB  vertebra,  and  in 
many  cases  strips  the  an- 
terior common  ligament 
from  its  attachment  for 
a  considerable  extent. 
"Very  frequently  the  liga- 
ment effectually  resists 
the  pressure  of  the  pus, 
and  causes  it  to  make  its 
way  laterally  to  the  soft 

tissues  at  the  sides  of  the  ..^^1'"'^''^  Onainterrertebral 
diseased  vertebra.  From  greater  part  of  the  Tertebml  bodies 
thissituation  it  may  either   00  either  side  of  it.    The  antaiior 

track  i»ekw^d.  with  s"h.T^?jSi:'?S; 

the  posterior  branches  ot  angular  curve. 

the  intercostal  or  lumbar 

arteries  and  nerves,  forming  a  dorsal  or  lumbar  abscess, 

or  may  pass  forwards  into  the  tissues  on  the  front 

and  sides  of  the  spine. 

If  such  an  abscess  forms  in  the  cervical  region,  it 
may  point  behind  the  pharynx,  may  pass  latendly 
between  the  muscles  of  the  neck,  may  track  down- 
wards and  enter  the  axilla  with  the  axillary  vessels 
and  nerves,  or  in  rare  cases  extend  into  the  mediaetina. 

"Wben  the  lower  dorsal  vertebr»  are  involved,  the 
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pus  often  tracks  downwards,  passes  beneath  the  liga- 
mentum  arcuatum  internum,  and  thus  enters  the 
sheath  of  the  psoas  muscle;  or,  in  cases  where  the 
lumbar  vertebrse  are  themselves  diseased,  the  pus, 
escaping  at  the  lateral  margins  of  the  bodies,  is  dis- 
charged directly  into  the  fibres  of  the  psoas  which 
are  attached  to  this  part  of  the  spine.  In  either  case, 
the  pus  collects  slowly  in,  and  gradually  tracks  along, 
the  muscle  until  it  passes  with  it  from  the  abdomen 
to  the  inner  side  of  the  thigh. 

When  the  pus  misses  the  sheath  of  the  psoas,  it  either 
enters  that  of  the  iliacus  muscle,  and  points  above 
Foupart's  ligament,  or  else  it  passes  down  into  the 
pelvis.  From  the  pelvis  it  may  escape  by  passing 
through  the  sacro-sciatic  notch  and  pointing  as  a 
gluteal  abscess,  by  tracking  along  the  rectum  into  the 
ischio-rectal  fossae,  or  by  bursting  into  one  of  the  hollow 
viscera.  Wherever  the  abscesses  are  situated,  they  are 
always  at  first  chronic,  and  extend  very  slowly.  In 
some  rare  cases,  where  treatment  is  rigidly  carried  out, 
the  fluid  portions  of  such  pus  may  be  absorbed^  and 
the  more  solid  parts  may  remain  as  a  gritty  or  cheesy 
mass  for  many  years.  More  commonly,  after  reach- 
ing a  cutaneous  surface,  the  abscess  bursts,  and,  be- 
coming contaminated  by  exposure  to  the  air,  a  more 
acute  inflammation  of  the  abscess-sac  ensues,  pus  is 
secreted  more  rapidly  and  in  larger  quantities,  and 
suppurative  or  hectic  fever,  amyloid  disease,  or  general 
tuberculosis  brings  about  a  fatal  termination.  In  the 
larger  number  of  discharging  abscesses,  small  crumbs 
of  dead  bone  may  be  foimd,  and  in  many  cases  sequestra 
of  considerable  size  are  formed,  which,  being  unable  to 
escape  from  the  seat  of  their  formation,  keep  up  a 
constant  discharge  of  pus,  and  prevent  sinuses  from 
healing. 

The  spinal  cord  in  most  cases  of  angular  curva- 
ture escapes  compression  for  the  reason  that,  the 
inter-articular  joints  being  intact,  the  curvature  does 


COMFBESSIOH  Of  THE  SPINAL  COBD.        399> 

not  caaee  a  narrowing  of  the  spinal  canal.  This,, 
howeyer,  is  not  always  the  case,  and  in  many  q»eci- 
mens  the  calibre  of  the  canal  is  distinctly  diminished' 
l^  a  backward  displacement  of  the  softened  bone  at 
the  seat  of  the  greatest  cm-vature.  Such  a  narrovring, 
fortunately,  does  not  necesaarUy  imply  interference- 
vith  the  functions  of  the  spinal  cord,  and  it  is  certain 
that  the  latter  can  indeed  be  considerably  compreesed^ 


without  any  symptoms  arising,  provided  that  the 
flattening  is  gradual,  and  not  the  result  of  sudden  die- 
placement.  In  some  cases,  nevertheless,  paraplegia 
does  occur,  and  appears  to  be  caused  hy  an  extension 
of  inflammation  to  the  meninges,  with  resulting 
pachymeningitis,  or  by  the  exudation  of  inflaminfttoty 
products  into  the  spinal  canal.  In  the  large  majority 
of  cases,  moreover,  the  paraplegia  is  transient,  and 
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although  in  some  it  is  rendered  permanent  by  reason 
of  structural  changes  in  the  cord  itself,  yet  in  most 
instances  a  good  prognosis  may  be  given  if  the  patient 
is  otherwise  not  too  Si,  and  is  placed  under  appropriate 
treatment.  It  should  be  added  that,  in  cases  of  disease 
of  the  cervical  spine,  the  danger  of  pressure  on  the 
spinal  cord  by  displacement  of  the  diseased  vertebre 
is  much  greater  than  in  dorsal  and  lumbar  caries, 
where  the  parts  are  steadied  by  the  ribs,  by  the  large 
trunk-muscles,  and  by  the  greater  size  of  the  opposed 
vertebral  bodies. 


Lateral  curvature  of  the  spine  is  commonly  the 
result  of  muscular  weakness  and  overwork  in  growing 
girls  and  boys  about  the  age  of  puberty,  at  a  time 
when  great  demands  are  made  on  the  strength.  It 
is  also  caused  by  anything  which  renders  one  leg 
shorter  than  the  other — e.g,,  old  hip  disease — ^the 
spine  being  obliged  to  curve  in  order  to  allow  the  foot 
to  reach  the  ground.  Some  of  the  very  worst  cases 
result  from  an  altogether  different  cause,  namely, 
the  falling  in  of  the  ribs  which  commonly  follows 
empysema. 

So  soon  as  the  muscles  lose  tone  and  cease  to 
support  the  spinal  column,  the  ligaments  yield  and 
allow  the  curvature  to  commence.  The  direction  of 
the  curve  is  to  a  great  extent  determined  by  the  habits 
or  occupation  of  the  patient,  but  the  most  common 
primary  deviation  is  seen  in  the  upper  dorsal  region 
with  the  convexity  to  the  right. 

As  soon,  however,  as  the  upper  part  of  the  spine 
curves  to  the  right,  the  lumbar  region  develops  a 
compensatory  curve  to  the  left,  this  being  necessary 
in  order  to  allow  the  patient  to  maintain  the  upright 
posture.  At  the  same  time  that  the  lateral  curvature 
occurs,  the  vertebrae  also  rotate,  the  rotation  always 
being  in  one  direction.     The  bodies  are  turned  towat^ds 


LATEEAL  CUBVATURE.  3OI 

the  convexity  of  the  curve  and  the  spines  towards  the 
concavity,  so  that  the  transverse  processes  towards 
the  convexity  are  thus  thrust  backwards  and  made 
to  project.  The  ribs  necessarily  follow  the  rotatory 
movements  of  the  spine,  and  the  shape  of  the  thorax 
is  altered  in  proportion  to  their  displacement;  the 
shoulder  is  thrust  up,  and  the  hip  on  the  same  side 
raised.  In  cases  of  long  standing,  the  bodies  of  the 
vertebrae  and  the  intervertebral  discs  become  in  time  = 
compressed  on  the  side  of  the  concavity. 
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CHAPTER  XXXVII. 

DI8BA8BS   or  JOZHTS. 

bimwibM  OS  mmMovB  stvovztzb. 

A  SIMPLE  synovitis  is  an  inflammation  of  the  synovial 
membrane  which  is  not  dependent  upon  any  consti- 
tutional disease  or  upon  the  introduction  of  septic 
material  from  a  wound  or  neighbouring  inflammation. 
'This  is  one  of  the  commonest  troubles  to  which  joints 
-are  liable,  and  aflects  particularly  those  articulations 
which  are  the  most  freely  movable  and  the  most  ex- 
iposed.  The  usual  causes  of  simple  synovitis  are  injury 
and  exposure  to  cold  or  wet. 

Acute  synoTitui. — ^The  changes  in  the  synovial 
membrane  do  not  differ  from  those  met  with  in  in- 
flammations of  other  soft  tissues.  At  first  there  is 
intense  hyperemia,  followed  shortly  by  swelling,  and 
•exudation  of  fluid  both  into  the  membrane  itself  and 
iinto  the  articular  cavity.  The  swelling  is  greatest  in 
the  situation  of  the  normal  folds ;  e.g.,  in  the  ligamenta 
mucosa  and  alaria  of  the  knee,  which,  by  their  increase 
in  bulk,  overlap  the  cartilages,  and  contrast  strongly 
.with  the  pearly- white  colour  of  the  latter. 

Microscopically  examined,  there  is  seen  to  be  much 
'cell  exudation  into  the  perivascular  spaces,  with  swell- 
ing and  softening  of  the  connective  tissue  by  the 
excess  of  fluid  in  which  it  is  soaked.  The  dilated 
<  capillaries  occasionally  give  way,  and  thus  cause  minute 
extravasations  of  blood.  The  leucoc3rtes  escape  into 
the  substance  of  the  membrane  itself,  and  also  pene- 
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irate  between  the  endothelial  cells  and  reach  the 
articular  cavity.  The  endothelial  cells  appear  to 
multiply  with  unusual  rapidity,  and  are  liable  to  be 
cast  off  into  the  joint  in  considerable  numbers. 

'Changes  in  the  Sjrnorial  fluid. — In  the  early 
stages  of  an  acute  synovitis,  the  synovial  fluid  is 
simply  increased  in  quantity,  but,  as  the  inflammation 
progresses,  the  normal  secretion  is  mingled  with  serum 
in  vaiying  proportions,  and  afterwards  with  the 
£brin-forming  elements  of  the  blood,  and  with  red  and 
white  corpuscles.  At  first  the  fluid  is  clear,  but  later  on 
it  becomes  cloudy,  opalescent,  or  blood-stained.  In 
cases  where  the  original  injuiy  has  been  severe,  there 
a.Te  often  considerable  extravasations  of  blood  into  the 
articular  cavity.  In  most  cases  the  blood  does  not 
clot  for  some  time,  {»X)bably  on  account  of  its  ad- 
mixture with  the  serum  and  synovia,  as  well  as 
because  of  the  smooth  endothelial  lining  with  which 
it  is  in  contact. 

If  a  simple  acute  synovitis  undergoes  resolution, 
the  exudation  of  cells  ceases,  the  vascularity  subsides, 
the  exuded  fluid  is  absorbed,  and  the  membrane  and 
its  secretion  again  present  a  natural  appearance. 
Where  there  is  much  extravasated  blood,  resolution 
is  generally  greatly  prolonged. 

Sub-acute  and  chronic  uyncrwMM. — If  a  joint 
which  is  the  seat  of  an  acute  synovitis  be  not  kept  at 
rest  for  a  sufficient  length  of  time,  the  inflammatory 
process  is  liable  to  pass  into  a  sub-acute  or  chronic 
stage,  and  the  absorption  of  fluid  from  the  articular 
cavity  ceases.  In  other  cases,  the  inflammation,  from 
the  beginning,  is  of  but  slight  intensity. 

In  this  form  of  synovitis  there  is  little  hypersemia, 
but  often  a  good  deal  of  swelling,  and  where  the 
inflammation  is  of  long  standing  the  membrane  itself 
is  liable  to  be  much  thickened  by  the  formation  of 
£brous  tissue. 

The  fluid  in  the  joint  is  generally  greatly  in  excess 
of  what  is  natural,  and  consists  chiefly  of  serum.    It 
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is  usually  quite  clear,  but  may  contaiii  small  shreds  of 
fibrin,  or  the  melon-seed  bodies  which  are  more  com- 
monly seen  in  bursse.  The  long-continued  distension 
of  the  joint  is  liable  to  result  in  the  stretching  and 
weakening  of  its  capsule  and  ligaments.  The  terms 
"hydrarthrosis"  and  "hydrops  articuli"  have  been 
applied  to  the  more  chrolaic  forms  of  synovitis  with 
ef^ision. 


Acute  suppurative  arthritis  is  a  general  septic  in- 
flammation of  all  the  structures  which  enter  into  the 
formation  of  a  joint.  It  may  be  produced  in  one  of 
the  following  ways : — 

1.  By  a  wound  which  opens  the  articular  cavity. 

2.  By  extension  of  inflammation  from  the  articular 
bone,  especially  by  tracking  of  pus  in  cases  of  acute 
periostitis,  or  by  the  rupture  of  an  abscess  in  the  bone. 

3.  By  extension  of  suppuration  from  the  soft 
tissues.  This  is  rare  in  cases  of  simple  suppuration, 
but  may  result  from  sloughing  of  the  tissues  over  a 
joint  after  an  injury^  from  phlegmonous  erysipelas, 
or  from  extension  of  suppuration  from  a  bursa  which 
communicates  with  the  articulation — e,g,,  the  bursa 
beneath  the  psoas. 

4.  As  a  complication  of  various  forms  of  blood- 
poisoning,  especially  pyaemia,  puerperal  fever,  and 
more  rarely  typhoid  fever,  scarlatina,  gonorrhoea,  Ac. 

The  synovial  membrane  is  the  first  of  the  articular 
structures  which  shows  signs  of  inflammation.  It 
becomes  at  first  bright  red  and  swollen,  and  in  a  very 
short  time  it  loses  its  polished  appearance,  and  is 
covered  with  shreds  of  adherent  fibrin.  If  the  latter 
are  peeled  off,  the  synovial  surface  is  found  to  be 
rough  and  velvety,  like  granulation  tissue.  The 
synovial  fluid  is  increased  in  quantity,  soon  becomes 
blood-stained  and  opalescent,  and  veiy  shortly  is 
mingled  with  pus  which  has  been  secreted  by  the 
inflamed  synovial  surface. 
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Within  a  day  or  two  the  inflammatory  process  ex- 
tends from  the  synovial  membrane  to  the  cartilages, 
and  the  latter  lose  their  pearly-white  colour,  are  per- 
meated by  new  blood-vessels,  and  ulcerate  in  patches, 
or  necrose  and  are  cast  off  in  shreds. 

The  ligaments  share  in  the  general  suppuration ; 
their  dense  structure  is  split  up  by  infiltration  of 
serum  and  pus,  and  they  become  ragged  and  shreddy, 
yield,  and  allow  displacement  of  the  articular  surfaces. 
The  bones  are  not  spared.  The  cartilages  being  de- 
stroyed, osteitis  ensues,  and  the  usually  smooth  layer 
of  articular  bone  becomes  rough  and  carious.  The 
peri-articular  tissues  share  in  the  genei'al  suppuration, 
and  abscesses  form  around  the  joint.  In  many  cases 
the  suppuration  in  the  tissues  is  the  result  of  the 
yielding  of  the  softened  and  distended  capsule,  which 
thus  allows  the  sudden  escape  of  its  contents.  This 
is  a  fact  of  much  clinical  importance,  for,  when  the 
pus  escapes  from  the  joint,  the  swelling  and  pain  in 
the  latter  often  partially  subside,  and,  unless  the 
surgeon  be  on  the  watch  for  it,  he  may  overlook  the 
pus  outside  the  articulation.  In  cases  of  acute  sup- 
puration of  the  knee,  collections  of  pus  may  extend 
amongst  the  muscles  of  the  thigh  almost  as  high  a^ 
the  hip-joint. 

The  microscopical  appearances  in  suppurative 
arthritis  do  not  differ  from  those  ordinarily  met  with 
in  acute  inflammations  of  bone  and  soft  tissues  in  other 
parts  of  the  body,  and  require  no  special  description.! 

Acute  suppurative  arthritis  is  accompanied  by 
much  redness  and  swelling  of  the  inflamed  joints, 
by  great  pain,  and  severe  constitutional  disturbance. 
If  not  properly  treated,  it  may  terminate  fatally,  and 
in  many  cases,  even  when  by  free  incisions  the  pus 
has  been  satisfactorily  evacuated,  amputation  has 
subsequently  to  be  resorted  to  on  account  of  the 
exhaustion  which  follows  the  discharge  of  large 
quantities  of  pus,  and  the  accompanying  suppurative 
fever. 
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If  recovery  ensues,  the  joint  is  usually  left  in  a 
state  of  bony  anchylosis,  and,  this  being  the  case,  it 
is  evidently  of  the  utmost  importance  to  see  that 
the  limb  is  kept  in  as  good  a  position  as  possible.  In 
such  cases,  after  the  pus  has  he&a.  evacuated  and  the 
acuteness  of  the  inflammation  has  subsided,  the  sup- 
puration gradually  ceases.  The  cells  which  have  been 
exuded  into  the  substance  of  the  synovial  membrane, 
cartilage,  bone,  &c.,  are  gradually  developed  into 
fibrous  tissue,  in  which,  where  it  is  in  contact  with 
osseous  tissue,  bone  salts  are  subsequently  deposited. 
The  hypersemia  subsides;  the  fibrous  tissue,  which  is 
not  ossified,  shrinks;  the  cavity  of  thjB  joint  is 
obliterated;  and  the  articulation,  as  such,  ceases  to 
exist. 

In  favourable  cases,  and  especially  in  children, 
when  the  pus  has  been  early  evacuated,  a  more  or 
less  movable  articulation  may  remain,  though,  at 
best,  such  a  joint  is  permanently  weak,  and  stiffer 
than  natural. 

ACUm   AJtTBRZTIS    OF    ZXTFAVTS— ACim 


These  names  are  applied  to  cases  of  acute  sup- 
purative arthritis  occurring  in  infants  and  children, 
and  resulting  from  inflammation  of  the  articular  bone. 
Attention  has  been  specially  directed  to  this  subject  by 
Mr.  T.  Smith. 

The  patients  who  are  the  subjects  of  this  form  of 
disease  are  seldom  more  than  a  year  or  eighteen 
months  old.  The  joints  most  commonly  aflected  are 
the  hip,  knee,  shoulder,  ankle,  and  elbow. 

The  clinical  course  is  rapid,  and  does  not  difler 
materially  from  that  of  acute  suppurative  arthritis 
due  to  injury.  In  some  cases  there  is  a  history  of  a 
blow  or  other  injury ;  in  others,  none  can  be  obtained. 

The  disease  appears  to  commence  as  an  acute  in- 
flammation of  the  most  recently  formed  bone  around 
the  centres  of  ossification    and  commonly  results  in 
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□ecroeis  and  the  formation  of  a  minute  eequestriUB. 
Around  this,  pus  is  formed,  and  subsequently  makes 
ite  way  into  the  neighbouring  articular  cavity,  the 
aperture  by  which  the  pus  escapes  into  the  joint  from 
the  epiphysis  being  often  bo  minute  that  the  real  cause 
of  the  arthritis  is  Uable  to  be  overlooked  unless  a 
section  is  made  of  the  articular  bone.  This  escape  of 
the  pus  is  followed  by  acute  arthritis  and  the  formation 
of  peri-articular  abscesses. 

Many  cases  terminate  fatally,  but,  if  an  early  exit 
be  given  to  the  pus,  the  patient 
frequently  recovers.     In  some  '"'  ^' 

instances  the  joint,  in  spite  of 
theacuteness  of  the  inflamma- 
tion, auifers  comparatively  little 
permanent  injuiy.  In  others, 
which  are  unfortunately  the 
more  common,  the  growth  of 
the  bone  is  seriously  affected, 
and  the  articular  extremity 
is  permanently  deformed.  In 
such  cases  the  joint  is  liable  to 
be  extremely  loose  and  flail- 
like, and,  in  the  case  of  the 
lower  extremity,  is  imable  to 
support  adequately  the  weight 
of  the  body. 

Acute  epiphjrsitis  is  not,         section  of  tha  Upper  Part 
however,   Uxoited   to    infants,     "'  «  '^'ilna.  sbowing  a  ee- 
for  cases  of  ft  precisely  similar    2^no.""VeCTosis*rMulted 
nature  are  not    infrequently    from  »cntB  epiphyaitig. 
met  with  in  older  children  and 

in  young  adults,  and  run  a  very  similar  course.  The 
extent  of  the  necrosis  in  thesecases  is  nevertheless  liable 
to  be  much  greater  than  in  infants,  and  sequestra  of  con- 
siderable size  may  be  formed.  The  tendency  of  the 
-pus  to  extend  into  the  neighbouring  joint  and  to 
cause  acute  arthritis  is  unfortunately  as  great  in  these 
cases  as  in  the  younger  patients,  and  the  prospects  of 
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recovery  with  a  movable  articulation  are  by  no  means 
so  good. 

A&TBKZTI8    rOZi&OWn'O    THIS 


Of  all  the  exanthemata,  scarlatina  is  more  frequently 
followed  by  inflammation  of  the  joints  than  is  any 
other.  In  cases  otherwise  uncomplicated  there  is  fre- 
quently a  sub-acute  synovitis  of  several  articulations, 
resembling  closely  in  its  clinical  characters  the  syno- 
vitis of  acute  rheumatism,  and  running  a  similar 
course.  In  those  cases  of  scarlatina,  however,  which 
^aee  <x)mplieated  by  parotid  buboes,  sloughing  of  the 
tonsUs,  &c.,  there  may  be  a  genuine  pysemic  arthritis, 
which  runs  the  course  typical  of  such  a  disease. 
Mumps,  dysentery,  and  measles  may  be  followed  by 
similar  inflammation  of  the  joints.  Typhoid  fever 
and,  more  rarely,  small-pox  may  also  be  followed  by 
disease  of  the  articulations. 

In  many  cases,  and  especially  after  typhoid,  one 
joint  alone  is  attacked,  and  of  all  joints  the  hip  is  that 
most  frequently  implicated.  The  character  of  the 
inflammation  cQflers  in  different  cases.  In  some  there 
is  a  simple  synovitis;  in  others, a  more  general  arthritis, 
terminating  in  anchylosis  more  or  less  complete ;  in 
others,  again,  there  is  acute  suppurative  arthritis.  The 
hip-joint  is  liable  to  be  aflected  in  a  somewhat  peculiar 
manner,  for  in  many  of  these  cases  there  is  a  very 
rapid  effusion  into  the  synovial  cavity,  accompanied 
by  softening  and  stretching  of  the  ligaments,  and 
followed  by  spontaneous  dislocation  of  the  femur  on 
to  the  dorsum  ilii.  All  this  may  occur  without  the 
formation  of  any  pus. 

VBBTBBAZi    ikRTB&ZTZB    (OOBOBBBCBAXi 

BBBVMATZSM). 

The  term  urethral  arthritis  is  applied  to  cases  of 
inflammation  of  joints  following  urethritis,  and  is 
preferable  to  the  older  one   of   "  gonorrhceal  rhea> 
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matism/'  for  it  may  complicate  cases  which  are  not  of 
venereal  origin,  and,  although  more  common  in  males, 
is  seen  in  some  cases  of  simple  leucorrhoea  in  women. 
€ertain  individuals  seem  especially  predisposed  to  this 
form  of  arthritis,  which  appear^  to  att^  by  pre* 
ferenee  those  who  are  of  a  gouty  or  rheumatic 
diathesis.  The  real  nature  of  the  affection  is  still 
unsettled,  but  by  most  writers  it  is  considered  to  be 
the  result  of  absorption  of  septic  material  from  the 
urethra.  Others  look  upon  the  disease  as  of  neurotic 
origin,  and  think  that  it  is  excited  reflexly.  In 
urethral  arthritis  one  large  joint — and  that  most 
commonly  the  knee — is  usually  affected,  but  no  joint 
is  altogether  exempt,  and,  the  fasciae  in  the  sole  of  the 
foot  may  be  implicated,  and  may,  by  their  yielding, 
lead  to  the  production  of  flat  foot. 

The  disease  appears  to  be  essentially  an  inflamma- 
tion of  the  synovial  membrane  and  ligamentous 
structures,  and  is  very  liable  to  be  extremely  chronic, 
to  recur  occasionally,  and  to .  terminate  in  fibrous 
anchylosis.  More  rarely,  suppurative  arthritis  super- 
venes, and  runs  a  course  such  as  has  been  already 
described. 


In  most  cases  of  pyaemia  one  or  more  joints  become 
inflamed.  In  many  cases  the  inflammation  is  limited 
to  the  synovial  membrane,  and  the  joint  is  quickly 
filled  with  a  mixtiu'e  of  synovia,  serum,  and  thin, 
yellow,  oily  pus.  In  several  such  instances  in  which 
J  have  made  post-mortem  examinations,  the  joint, 
after  having  been  washed  out,  presented  no  signs  of 
inflammation,  save  a  slight  swelling  of  the  synovial 
membrane,  and  no  signs  of  ulceration  of  cartilages  or 
bones  could  be  seen.  In  cases  such  as  these  the 
effusion  may  be  absorbed,  and  the  joint  may  then 
either  return  to  its  natural  condition  or  may  be 
partially  anchylosed  by  the  formation  of  fibrous 
adhesions.     I  have  on  several  occasions  seen  joints 
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become  quite  stiff  after  pyaemia  without  the  occurrence 
of  any  suppuration.  This  is  not,  however,  always  the 
case,  for  sometimes  the  pus  is  prodooed  in  greater 
quantities,  the  inflammation  spreads  to  the  cartOages, 
bones,  and  ligaments,  and  a  general  suppurative 
arthritis  ensues. 

In  puerperal  fever,  the  joints  may  be  affected  as  in 
pyaemia. 

GOVT. 

Gout  is  a  constitutional  disease  characterized  by 
inflammation  of  the  joints,  with  deposit  of  urate  of  soda 
in  the  articular  structures.  The  general  pathology 
of  gout  is  beyond  th^  scope  of  the  present  ivork,  and 
the  changes  in  the  articulations  cannot  be  described 
at  length. 

The  patients  most  subject  to  gout  are  those  of  the 
uric-acid  diathesis,  and  are  commonly  past  middle 
age.  The  joint  most  often  affected  is  the  first 
metatarso-phalangeal,  probably  for  the  reason  that  it 
is  more  frequently  than  any  other  damaged  by  pres- 
sure of  ill-fitting  boots,  kc.  No  joint  is  exempt  from 
attack.  Gout  is  commonly  said  to  be  a  disease  of 
the  rich  and  not  of  the  poor,  but  this  is  certainly 
incorrect,  and  in  a  very  considerable  proportion  of 
post-mortem  examinations  of  hospital  patients  over 
fifty  years  of  age  I  have  found  urate  of  soda  in  one  or 
more  articulations. 

The  affected  joints  are  liable  to  attacks  of  acute 
inflammation,  but  in  many  cases  a  joint  appears  to 
become  the  seat  of  gouty  deposit  without  any  history 
of  an  acute  arthritis. 

The  morbid  changes  are  chiefly  as  follows : — ^In 
any  acute  attack  the  synovial  membrane  presents  the 
appearances  common  to  all  cases  of  simple  synovitis, 
and  the  synovial  fluid  is  similarly  changed  in  amount 
and  character. 

The  cartilages  are  inflamed,  their  matrix  fibrillates, 
and  their  cells  multiply.     In  the  fibrillated  cartilage. 
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and  on  its  suiface,  a  white  deposit  of  urate  of  soda 
ensues,  and,  in  subsequent  attacks,  the  cartilages 
become  more  and  more  fibrillated  and  worn  away, 
and  the  urate  of  soda  increases  in  quantity. 

"When  the  bones  are  exposed,  they,  in  their  turn, 
become  the  seat  of  gouty  deposit,  and  not  only  they, 
but  the  ligaments,  synovial  membrane,  peri-articular 
connective  tissues,  and  burssB  are  similarly  aifected. 

It  is  commonly  stated  that  the  urate  of  soda  is 
simply  deposited  on  cartilages  which  /ire  otherwise 
normal,  but  my  own  experience  is  that  this  is  not  the 
case,  and  that  wherever  there  is  urate  of  soda  there  the 
cartilage  is  generally  fibrillated  and  eroded.  It  appears 
probable  that  some  at  least  of  the  urate  of  soda  is 
formed  by  disintegration  of  the  cartilage  itself,  and 
that  it  is  not  simply  deposited  independently  of  ante- 
cedent changes  in  the  cartilaginous  matrix.  In  very 
many  cases,  joints  which  are  the  seat  of  gouty 
arthritis  present  many  of  the  changes  which  charac- 
terize osteo-arthritis.  When  the  deposit  of  urate  of 
soda  is  considerable,  it  may  extend  into  the  neigh- 
bouring tendon-sheaths,  and,  still  increasing,  may 
cause  ulceration  of  the  superjacent  skin.  In  such 
cases,  the  protruding  mass  is  called  a  '^  chalk  stone ; " 
these  are  more  common  in  the  fingers  and  ears  than 
elsewhere. 


The  subject  of  acute  rheumatism  is  one  of  medical 
rather  than  of  surgical  import,  and  the  changes  in 
the  joints  alone  will  be  considered  here. 

In  many  cases  there  is  npthing  more  to  be'  seen  on 
examination  than  in  simple  serous  synovitis,  but 
in  acute  rheumatism  there  is  a  definite  tendency 
for  the  inflammation  to  extend  to  the  sub-synovial 
and  peri-articular  tissues  and  for  the  synovial  secretion 
to  be  more  fibrinous,  and  consequently  more  shreddy 
than  in  simple  synovitis.  In  severe  cases  the  car- 
tilages acquire  a  bluish  or  opalescent  tint,  and  may 
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be  distinctly  swollen ;  in  such  instances,  micro- 
scopical examination  shows  cell  proliferation  and 
exudation,  and  in  a  few  cases  the  surface  beoomes 
fibrillated  or  eroded.  The  ligaments  appear  to  be 
qomparatively  frequently  implicated,  but  the  inflam- 
mation rarely  extends  to  the  bones. 

The  ordinary  duration  of  the  synovitis  in  a  simple 
case,  in  any  individual  joint,  varies  from  about  three 
days  to  a  fortnight,  but  in  more  severe  cases,  where 
the  deeper  structures  are  implicated,  the  inflammation 
often  drifts  into  a  sub-acute  or  chronic  stage.  As 
a  rule,  most  patients  recover  without  any  permanent 
joint  lesion^  but  it  will  easily  be  understood  that, 
where  the  ligaments  and  peri-articular  structures 
have  been  involved  in  a  plastic  inflammation,  per- 
manent stifiness  or  complete  fibrous  anchylosis  may 
result.  This  does  not  often  occur  in  more  than  one 
joint.     In  rare  instances  even  suppuration  may  ensue. 

The  term  chronic  rhenmatisiii  has  been  verv 
vaguely  applied.  It  is  better  not  to  use  it  as  synony- 
mous with  osteo-arthritis,  but  to  limit  it  to  cases  in 
which,  after  one  or  more  attacks  of  acute  rheuniatism, 
a  chronic  synovitis,  with  thickening  of  the  ligaments 
and  pori-articular  structures  by  fibrous  adhesions, 
supervenes.  It  may  affect  one  or  more  joints,  and 
frequently  terminates  in  fibrous  anchylosis. 
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OsTEO-ABTHBiTis  is  a  form  of  chronic  joint  disease 
characterized  hy  peculiar  degenerative  changes  in  the 
.articular  structures,  which  do  not  tend  to  terminate 
in  either  anchylosis  or  suppuration.  Other  common 
names  for  the  same  disease  are  "rheumatic  gout," 
*'  rheumatoid  arthritis,"  "chronic  rheumatic  arthritis," 
^*  arthritis  deformans,"  and  there  are  many  more. 

The  morbid  anatomy  of  osteo-arthritis  is  very 
striking,  and  in  well-marked  instances  the  patho- 
logical changes  cannot  be  mistaken  for  those  of  any 
other  disease. 

The  disease  may  begin  either  in  the  synovial  mem- 
brane or  in. the  cartilage,  and,  judging  by  my  own 
experience,  which  has  been  derived  from  an  examina- 
tion of  many  joints  in  the  post-mortem  room,  I 
should  say  that  changes  in  the  cartilage  almost  always 
precede  those  in  the  synovial  membrane. 

Changes  in  the  cartilage. — The  first  thing  that 
is  noticed  is  a  slight  roughening  of  the  normally 
smooth  cartilage,  which,  when  subjected  to  a  gentle 
stream  of  water,  is  seen  to  be  broken  up  into  deli- 
cate fibrils,  arranged  with  their  long  axes  at  right 
angles  to  the  articular  surface,  and  resembling  the 
pile  of  coarse  velvet.  This  change  is  always  most 
noticeable  at  those  parts  which  are  subject  to  the 
^eatest  pressure  or  friction,  whilst  at  the  margins 
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the  cartilnge  hypertrophies,  and  forms  iir^nlttr 
nodular  outgrowths,  or  "  ecdumdrOBes."  'These 
outgrowths,  at  first  cartilagiaoua,  soon  become  bony  in 
their  deeper  parts ;  the  ossification  extends  through 
their  whole  thickness,  and  the  "nodular  osteophyte" 
thus  produced  is  fixed  more  or  less  firmly  to  the 
Bubjacent  bone,  the  articular  borders  of  which  are 
thus  rendered  prominent  or  "lipped."  Sometimes 
these  nodular  maseoB  are  broken  off,  and  form  loose 
bodies  in  the  joint,  or  in  the  substance  of  the  synovial 
membrane  itself. 

■     Fio.  63. 


As  the  disease  progresses,  the  fibiillated  and 
degenerate  cartilage,  no  longer  able  to  resist  the 
attrition  to  which  it  is  subjected  by  the  movements  of 
the  articulation,  is  slowly  worn  away  in  patches,  and 
the  subjacent  bone  is  exposed. 

A  microscopical  examination  of  the  cartilage  in  this 
stage  throws  much  light  on  the  progress  of  the  disease. 
The  normal  hyaline  matrix  is  broken  up  into  fibres, 
in  the  midst  of  which  the  cartilage  cells  are  found  to 
be  arranged  in  vertical  columns  whose  long  axes  ai« 
at  right  angles  to  the  articular  surface.     The  odls 
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proliferate  and  distend  their  capsulea  until  they  burst, 
with  the  result  that  the  cells  nearest  the  surface  are 
cast  loose  into  the  synovi&l  ca,vit/y.  In  this  way 
the  surface  of  the  cartilage  is  broken  up,  and  the 
fibrillated  matrix  between  the  rows  of  cells  remains  to 
form  the  longitudinal  strife  and  tuftfi  which  give  the 
velvety  appearance  already  described. 

At  the  margins,  where  the  ecchondroses  are  formed, 
the  same  prolifemtion  of  cells  and  librillation  of  the 
matrix  ensue,  and  it  has  been   suggested  by  Comil 


Femur,  Patella,  and  Sjinovial  Membnue  from  ^  caae  of 
Osteo-arthiilia.  The  articular  surface  of  the  lemnr  is  de- 
formed b}'  the  formatiiHL  of  large  ecchoudrooes,  uid  the 
synoTial  membrane  is  covered  by  hyperttopbied  synovial 

and  Banvier  that  the  heaping  up  of  new  cartilage  in 
this  situation  is  to  be  explained  by  the  fact  that  the 
edge  of  the  cartilage  is  covered  by  a  prolongation 
of  the  synovial  membrane;  the  cells,  consequently, 
instead  of  escaping  into  the  synovial  cavity,  are  re- 
tained in  the  sub-synovial  tissue,  and  by  their  constant 
multiplication  produce  the  cartilaginous  outgrowths. 
In  some  cases  these  ecchondroses  protrude  the  synovial 
membrane  in  front  of  them,  and  at  length  project 
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through  it,  80  as  to  become  intra,-articular.  Id  other 
instance  the^  grow  laterally,  and  do  not  encroach 
upon  the  joint. 

Tlie  lynorial  membrane  in  the  early  stages  of 
the  disease  shows  little  change,  but  after  a  time 
becomes  increased  in  vascularity,  as  well  aa  thicker 
and  tougher.  In  the  later  stages  its  fringes  increase 
in  size,  their  villous  tufts  hypertrophy  and  subdivide, 
and  gradually  the  whole  membrane  assumes  a  shaggy 
or  villous  appearance.  These  enlai^ed  villi  are 
-chiefly  fibrous  in  structure,  but  often  contain  a  little 

Fra.  65. 


fat.  In  other  cases  cartilage  is  developed  in  them, 
and  more  rarely  they  become  calcified  or  ossified. 
As  they  increase  in  size  they  get  more  pedunculated, 
and  occasionally  are  completely  detached,  thus  forming 
one  of  the  varieties  of  "  loose  bodies  in  joints." 

The  synovial  fluid  in  the  early  stages  of  the  disease  is 
commonly  increased,  frequently  to  a  very  great  extent ; 
it  ia  usually  more  cloudy  and  tenacious  thiui  is  natural. 
As  the  arthritis  advances,  the  secretion  is  liable  to 
diminish,  and  to  become  still  more  thick  and  viscid. 

The  changes  in  the  bonea  are  very  characteristic. 
The  cartilage  being  worn  away,  the  articulfo'  bone  is 
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exposed,  and,  in  consequence  of  the  friction  to  wMcli 
it  is  subjected,  becomes  smooth  and  polished.  The 
subjacent  cancellous  tissue  also  undergoes  rarefaction 
and  atrophy,  with  the  reeult  that  the  degenerate 
osseous  tifisue  is  quickly  worn  away  in  the  movements 
of  the  diseased  joint.  The  surface  bone,  by  reason  of 
the  attrition,  becomes  smooth  and  polished,  ivory-like 
or  ebumated,  and  is  usually  not  worn  evenly,  but  in 
grooves.  These  are  to  be  attributed  to  the  rubbing 
of  the  opposed  bone-lamellte, 
which  are  arranged  at    right  Fia  66. 

angles  to  the  articular  suri^ace, 
and  tend  to  scrape  the  opposing 
bone  as  might  the  teeth  of  a 
comb.  As  a  rule,  the  cancel- 
lous bone  is  not  exposed  by 
the  atrophic  process,  for  as  the 
surface  layer  of  smooth  bone 
is  worn  away  it  is  as  constantly 
reproduced.  This,  however,  is 
not  always  the  case,  and  some- 
times the  enlai^ed  Haversian 
canals  may  be  seen  opening  on 
to  the  articular  surface,  and 
giving  the  bone  a  "  worm- 
eaten  "  appearance.  In  some  The  Upper  Part  of  a 
articulations  there     is    also    a   Femnrfroina«Be  of  OBteo- 

formatJon  of  very  dense  and  ?r"'""«-.  ^J"  "^^"^  "f 
,   .     ...       ,    •'  I  ■  I     .     the  head  bas  been  deatroyeo, 

porcelain-hke    bone,  which   is   and   the   articular  bone   1b 
met  with  in  no  other  form  of  smooth,  polished,  and  ironi 
jomt  di»«,.     It  ijdwelop.d  tTh^S'K'dSaSd"; 
where  there  has   been    much  the  neck. 
friction,  and,  on  account    of 
its  white  appearance,  is  called  "  porcellanous." 

But  whilst  these  changes  are  in  progress  when  the 
bone  ia  exposed  to  friction,  other  changes  ensue  at  the 
articular  margins.  Here,  as  has  already  been  described, 
the  nodular  osteophytes  are  developed  from  the  car- 
tilaginous outgrowths,  and  by  a  continuation  of  the 
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wearing  away  of  articular  bone,  and  the  production  of 
these  bony  "  lips,"  the  shape  of  the  articulating  sur- 
faces becomes  profoundly  changed.  Thus,  in  the  hip, 
the  head  of  the  femur  is  worn  away  and  flattened, 
whilst  from  the  maxgins  of  the  aiticidar  cartilag^ 
nodular  growths  arise.  In  the  course  of  time  the  whole 
head  may  be  absorbed,  and  the  articular  surface  may 
be  formed  by  the  pohshed  stump  of  the  neck.  In  the 
acetabulum,  the  floor  is  polished  and  smooth,  and  the 
margins  worn  away  and  overgrown  by  new  bone,  so 
that  the  shape  and  even  the  position  of  the  cavity  are 
quite  altered. 

Osteophytes  are  also,  but  more  rarely,  developed  at 
the  points  of  insertion  of  muscles,  or  in  the  capsule 
close  to  its  attachment  to  the  bone. 

Tlie  ligaments  share  in  the  general  destruction, 
and,  like  the  other  tissues,  seem  rather  to  degenerate 
and  wear  away  than  to  be  destroyed  by  any  active 
process.  If  examined  when  fresh,  their  texture  is 
seen  to  be  more  loose  than  natural,  and  their  surface 
presents  a  ragged  or  frayed  appearance.  On  account 
of  their  softened  condition,  they  tend  to  allow  the 
articulating  surfaces  to  be  displaced  and  loosened. 

In  many  cases  the  tissues  outside  the  aflected 
joints  suffer.  Thus,  the  neighbouring  muscles  waste, 
the  subcutaneous  tissues  become  oedematous,  and  the 
skin  is  often  shiny  and  smooth.  Tendons  also  in  the 
near  neighbourhood  fibrillate  and  wear  away,  just  as 
do  the  intra-articular  hgaments.  This  change  is  best 
seen  in  the  shoulder-joint,  where  that  part  of  the  long 
tendon  of  the  biceps  which  lies  within  the  capsule  is 
usually  found  either  thinned  and  flattened  or  else 
entirely  absorbed. 

The  patients  who  are  the  subjects  of  osteo-arthritis 
are  usually  over  middle-age,  but  the  young  are  not 
always  spared.  Sometimes  only  one  large  joint, 
and  that  by  preference  the  hip  or  the  shoulder,  is 
affected ;    in    other    cases  several    articulations   are 
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attacked,  and,  when  the  knee  is  implicated,  the  disease 
is  commonly  symmetrical.  In  the  case  of  the  hands, 
all  the  finger-joints  are  liable  to  be  diseased.  However 
long  osteo-arthritis  lasts,  it  never  causes  true  anchy- 
losis, except  when  the  vertebrae  are  involved.  It 
frequently  results  in  great  and  serious  impairment  of 
the  mobility  of  the  joints,  but  this  is  explained  by  the 
alterations  in  the  shape  of  the  articular  surfaces,  by 
the  destruction  of  the  cartilage,  and  by  the  thicken- 
ing  of  the  synovial  membrane.  In  other  <««e8,  undue 
mobility  and  laxity  result  from  destruction  of  liga- 
ments and  wearing  down  of  the  articular  bone. 

Osteo-arthritis  is  usually  very  chronic  and  slow  in 
its  progress,  but  is  occasionally  of  tolerably  acute  onset, 
and  progresses  rapidly.  When  occurring  in  early  life, 
it  is  more  liable  to  attack  many  joints  than  when  it 
-commences  in  old  age. 

Osteo-arthritis  appears  to  follow  attacks  of  acute 
rheumatism  in  a  very  small  percentage  of  all  cases,  and 
certainly  is  most  common  in  patients  of  a  rheumatic 
or  gouty  descent.  In  many  instances  it  is  apparently 
to  be  attributed  to  frequent  exposure  to  cold  and  wet, 
as  well  as  to  insufficient  nourishment.  In  the  case 
of  the  hip,  it  is  certainly  sometimes  induced  by  an 
injury,  especiaUy  by  a  fall  on  the  trochanter.  This  is  a 
fact  of  much  cHnical  importance,  and  affords  a  ready 
explanation  for  those  cases  where  shortening  and  ever- 
sion  of  the  thigh  follow  within  a  few  months  of  a  fall 
on  the  hip.  When  the  result  of  injury,  osteo-arthritis 
appears  often  to  progress  with  unusual  rapidity,  and 
the  deformity  it  causes  may  easily  be  mistaken  for 
that  which  results  from  an  impacted  intracapsular 
fracture. 

The  true  pathology  of  osteo-arthritis  is  still  obscure. 
In  its  nature  it  seems  to  be  more  degenerative  than 
inflammatory,  but  whether  it  is  the  result  of  an 
inherited  or  acquired  diathesis,  whether  an  expression 
of    gout  or  rheumatism,  or  whether,  as  is  supposed 
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by  some,  of  neurotic  origin^  is  at  present  a  matter  of 
doubt. 
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Charcot's  disease,  as  it  is  met  with  in  this  countiy^ 
is  a  form  of  arthritis,  allied  to  osteo-arthritis,  which 
is  developed  in  connection  with  tabes  dorsalis.  It  is 
met  with  in  but  a  small  percentage  of  cases  of  tabes, 
and  often  commences  when  the  tabetic  symptoms  are 
but  little  marked,  or  even  unnoticed  by  the  patient ; 
very  frequently  it  occurs  before  there  is  any  evidence 
of  ataxic  gait.  As  described  by  Charcot,  the  disease 
is  usually  of  very  sudden  onset,  the  affected  articula- 
tion becoming  distended  with  effusion  within  twenty- 
four  or  thirty-six  hours,  without  any  apparent  cause. 
This  swelling  of  the  joint  is  often  accompanied  by 
swelling  of  the  neighbouring  soft  tissues,  which  do 
not,  however,  pit  on  pressure  to  any  extent.  In  some 
instances  the  effused  fluid  is  absorbed,  and  the  joint 
returns  to  its  natural  condition ;  but  in  others,  and 
these  unfortunately  are  the  more  common,  the  effbsion 
is  but  the  commencement  of  a  series  of  changes,  which 
rapidly  terminate  in  the  destruction  of  the  articula- 
tion. Within  a  few  weeks  or  months  from  the  first 
attack  the  patient  notices  that  the  joint  gets  weaker 
and  gives  way  under  him,  and,  in  a  very  short  time, 
undue  mobility,  with  the  production  of  a  "  flail  joint," 
movable  in  all  directions,  or  else  actual  dislocation 
ensues.  One  of  the  most  noticeable  of  the  clinical 
features  is  the  entire  absence  of  pain  throughout  the 
progress  of  the  case. 

If  such  a  joint  be  examined,  it  will  be  found 
that  the  morbid  appearances  are  very  similar  to  those 
met  with  in  osteo-arthritis.  But  just  as  Charcot's 
disease  differs  in  its  clinical  course  from  osteo-arthritis 
in  the  rapidity  of  the  destruction  and  the  exceeding 
mobility,  or  even  dislocation,  of  the  articulation,  so 
in  its  anatomical  aspects  it  differs  in  the  extent  of 


CHABOOT'S  BISEA5E.  321 

the  destructive  changes  rather  than  in  their  chS" 
racter. 

The  synovial  membrane  and  its  secretion  show  the 
same  appearances  which  have  been  described  ea  occur- 
ring in  osteo- arthritis,  but  the  synovitd  fluid  is  almost 
always  greatly  increased  in  quantity. 

The  cartih^es  librlllate  and  wear  away,  and  from 

Fio.  67. 


Knea-Joint  from  t,  case  of  Cbitr-  Another  View  of  the  Banes 

cot'sSiBeftSQ,  ahowiDB  tbeeiceB-  depicted  in  tbe  Last  Fignre, 

sire  wearing  awsf  of  the  bones  shawiug  the  complete  wearinK 

acid    the    oUBplacement   of    the  away  of  one  of  the  femoral 

HTticnlBT  smfaces.  condjiea. 

their  margins  spring  ecchondroses.  The  ligamenta  also 
£brillate,  stretch,  and  waste. 

The  most  characteristic  changes  are  found  in  the 
bones.  These,  in  typical  cases,  are  worn  down  to 
an  extent  never  seen  In  osteo-arthritis,  and  are 
moreover  often  simply  worn  down  without  any  new 
bone  being  produced,  as  is  common  in  the  latter 
disease.  In  typical  cases  the  whole  of  the  head  of 
the  femur  on  humerus,  the  condyles  of  the  femur  or 
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the  head  of  the  tibia,  are  ground  down  and  destroyed 
as  if  they  had  been  rubbed  away  by  a  grindstone  or 
a  file.  It  is  this  extensive  destruction  of  bone^  even 
more  than  the  wearing  away  of  the  ligaments,  which 
must  be  held  accountable  for  the  dislocations  and 
undue  mobihty  above  mentioned. 

It  is  evident  that  bones  which  wear  away  in  this 
manner  must  be  in  a  state  of  advanced  degeneration, 
and  to  such  an  extent  are  they  sometimes  degenerated 
that  spontaneous  fracture  ensues,  a  complication  which 
never  occurs  in  simple  osteo-arthritis. 

From  the  above  description  it  would  appear  that 
Charcot's  disease  is  justly  separable  from  osteo- 
arthritis, and  that  typical  specimens  of  the  one  can  be 
easily  recognized  and  differentiated  from  those  of  the 
other.  It  would,  however,  be  a  grave  error  to  sup- 
pose that  this  is  always  so,  for  both  clinically  and 
pathologically  numerous  connecting  links  may  be 
found,  and  I  have  seen  tabetic  patients  in  whom  the 
joint  disease  has  lasted  for  several  years,  and  whose 
articulations  after  death  were  not  to  be  distinguished 
from  those  of  osteo-arthritis. 

There  has  been  much  discussion  as  to  the  true 
nature  of  Charcot's  disease,  but,  although  the  ques- 
tion is  yet  far  from  settled,  the  general  opinion  is  that 
it  is  directly  dependent  upon  degeneration  of  either 
the  spinal  cord  or  of  the  peripheral  nerves,  for  the 
latter  have  been  shown  to  be  affected  in  cases  of 
tabes.  If  this  be  true,  the  joint  affection  must  be 
classed  as  a  neurosis,  and  thus  becomes  strictly  com- 
parable with  the  perforating  ulcers  of  the  foot,  which 
are  also  common  in  patients  with  sclerosis  of  the 
posterior  columns  of  the  cord.  Some  surgeons,  how- 
ever, look  upon  Charcot's  disease  as  identical  with 
osteo-arthritis,  and  consider  that  any  differences  are 
explained  by  the  fact  that  the  disease  occurs  in  a 
patient  affected  by  tabes,  whilst  others  consider  that 
the  disease  of  the  spinal  cord  and  of  the  joints  may 
each  be  the  result  of  some  common  cause. 
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sxsHASiis  or  jonava— {continued). 

XiOOSM  aoszss  zir  jozvtb. 

Tub  loose  bodies  found  in  joints  vary  both  in  structure 
And  origin.  They  may  occur  in  articulations  other- 
wise healthy,  or  may  complicate  osteo-arthritis  and 
-chronic  synovitis. 

Loose    bodies  may   be   formed    in    the   following 

First,  as  the  result  of  an  injuiy,  a  portion  of  syno- 
'vlal     membrane     sometimes 
becomes  thickened   and   in-  ^'"^  ^■ 

ilurated.  It  is  probable  that 
this  condition  originates  in  a 
rent  or  tear  of  the  membrane, 
which  is  subsequently  pinched 
anddraggeduponin  the  move- 
ments of  the  joint,  and  is 
kept  in  a  state  of  chronic  in- 
fl^nmation.  Bodies  of  this 
nature  consist  of  fibrous  tis- 
sue,  fat,   and  inflammatory 

products.  They  are  attached  a  Thlclrened  Portion  of 
by  a  pedicle,  which  tends  to  Synoviftl  Membrane,  which 
become  longer  and  thinner  ^^jjj*"*"  *^^  ^  "" 
the  longer  the  growth  exists. 

Secondly,  in  osteo-arthritis,  aa  already  described,  the 
synovial  membrane  is  liable  to  become  covered  more 
«r  less  thickly  with  pedunculated  growths  springing 
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brmi  tlie  normal  fringes,  and  consisting  of   fibrons 
tissue  or  cartilage.     These  bodies,  although  at  first 


The  Condyles  of  a.  Femntfcom  a  caae  of  Orteo- 
■rthritiB,  abowing  a.  nodular  osteophyte  merely 
attached  by  a  elender  pedicle  of  synovial  mem- 

attached,  may  he  separated  and  cast  loose  into  the 
synovial  cavity. 

Thirdly,  in  osteo-arthritis  the  eeehondroses  which 


Two  PortionH  of  Articnlar  Cartilage,  apparently 


from  the  Femoral  Condyles.  TheTwere  i 
Tjy  operation,  one  from  the  right  fcnee,  tt: 
from  the  left. 


Spring  from  the  margins  of  the  articular  cartilage, 
and  consist  of  cartilage  and  hone,  may  become  de- 
tached, and  either  remain  in  the  suhetance  d  the 
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synovial  membrane  itself  or  else  become  loose  in  its 
cavity. 

Fourthly,  in  some  cases  portions  of  the  articular  car- 
tilage are  found  as  loose  bodies.  It  is  supposed  that 
they  may  become  separated  either  directly  by  the 
application  of  violence,  or  may  exfoliate  as  the  result 
of  some  impairment  of  their  vitality  by  an  injury. 

Fifthly,  in  cases  where  there  has  been  effusion  of 
blood  or  of  inflammatory  exudation,  masses  of  fibrin 
and  blood-clot  may  remain  in  the  synovial  cavity. 

Sixthly,  blood  may  be  effused  into  the  substance  of 
a  synovial  fringe,  and  may  subsequently  be  organized 
into  a  hard  fibrous  lump. 

Seventhly,  in  one  case  a  loose  body  was  found  to 
have  been  formed  around  the  point  of  a  broken  needle. 

Some  of  these  modes  of  formation  of  loose  bodies 
are  of  great  rarity,  and  it  is  quite  certain  that  the 
large  majority  of  specimens  are  derived  in  the 
manner  described  under  the  first  three  heads.  In 
the  absence  of  injury,  it  appears  probable  that  osteo- 
arthritis must  be  held  responsible  for  the  larger 
number. 

If  a  loose  body  is  left  in  a  joint,  free  to  move  about 
without  restraint,  it  commonly  sets  up  a  chronic 
synovitis,  and,  through  causing  sudden  wrenches  of 
the  articulation  whilst  in  use,  often  brings  on  an 
attack  of  acute  synovitis.  The  usefulness  of  the  limb 
is  sometimes  seriously  impaired. 

Of  all  joints,  the  knee  is  the  one  in  which  loose 
bodies  are  most  frequently  found,  but  the  hip,  the 
shoulder,  and  the  elbow  are  occasionally  affected. 

Internal  derangement. — The  subject  of  internal 
derangement  is  one  which  may  be  briefly  dealt  with 
in  connection  with  that  of  loose  bodies  in  joints^  ior 
there  is  some  similarity  in  the  symptoms  caused  by 
these  two  affections.  The  term  is  applied  to  cases  in 
which  a  joint,  especially  the  knee,  occasionally  becomes 
suddenly  locked  or  fixed  so  as  to  temporarily  prevent 
all  movement.     It  is  now  tolerably  «lear  that  this 
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condition  ia  generally  the  result  of  an  injury  to  the 
lig&ments  which  fix  the  Bemilunar  cartilages,  resulting 
in  their  displacement  when  any  strain  is  suddenly 
thrown  upon  the  limb.  Beyond  the  inconvenience 
of  such  attackB,  and  the  synovitis  which  follows  them, 
no  ill  result*  ensue. 

JOXMT   BXftBA.BB    ZK    KSMIWKZKIA. 

In  the  disease  known  as  hiemopbilia,  or  the  hemor- 
rhagic diathesis,  i.e.,  in  patients  who  are  commonly 
known  66  "  bleeders," 
Fid.  73.  the  joints   are    liable 

to  become  tempomrily 
swollen  after  slig-ht  in- 
juries, and,  after  many 
such  swellings,  some- 
times become  stiff. 
Specimens  of  joints 
affected  in  this  way 
are  very  rarely  met 
with ;  but  in  two  cases 
which  occurred  in  St. 
Bartholomew's  Hos- 
pital, in  which  death 
resulted  from  pro- 
longed htemorrhage 
following  slight  etdn 
^  ...  „n,  ,  .,  m.  wounds,  an  opporta- 
Knee-Joint  from*  "Bleeder."    The       ■.  '_    „(r«_i^Ii    ^ 

BynoyiBf  membmne  ia  stained  with  n»*y  ^o^  afforded  of 
blood,  Knd  aroiigbenedBpot  in  the  onter  examining  many  of 
condjlBofthefomnrindicaleathapUce  ^'^^^  articulations 
where    the    nktella    was    fixed      by    ,„ 

fibrous  adhesious.  These  epecunens  were 

described  by  Dr.  Wici- 
ham  Legg  at  meetings  of  the  Pathological  Society  in 
1881  and  1S85,*  and  allusions  were  made  by  him  to 
two  other  cases  which  have  been  recorded. 

It  would  appear  that  the  swellings  of  the  joints  ai« 

•  Bee  vol.  zxxili.  p.  413,  and  voL  zixvL  p.  48S, 
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the  resiilt  of  hemorrhages,  and  that,  either  from  the 
irritation  caused  by  the  frequent  presence  of  clot  in 
the  joint  or  from  the  constitutional  condition  of  the 
patient,  the  cartilages  and  synovial  membrane  undergo 
further  changes.  The  former  fibrillate  and  break  up  on 
their  free  surfaces,  and  become  lipped  at  their  margins 
as  in  osteo-arthritis ;  whilst  the  synovial  membrane 
remains  more  or  less  stained  by  blood,  and  thickened 
by  fibrous  tissue.  In  one  of  the  joints  in  the  museum 
of  St.  Bartholomew's  Hospital — ^a  knee — there  had 
further  been  a  tough  fibrous  adhesion  formed  between 
the  imder-surf  ace  of  the  patella  and  the  condyle  of  the 
femur  (see  Fig.  72).  The  ligaments  were  not  notice- 
ably affected.  The  bones  were  healthy,  and  there  was 
no  appearance  of  ulceration  of  the  cartilages,  or  of 
such  pulpy  swelling  of  the  synovial  membrane,  as  is 
usual  in  strumous  disease.  It  is  probable  that  similar 
conditions  are  common  in  the  joints  of  bleeders,  and 
would  evidently  satisfactorily  account  for  the  symptoms 
met  with  in  such  patients. 

byvovxaJm  cybts  IV  convBCTzoir  wxtb 

^OZITTS. 

The  occurrence  of  large  cysts  containing  synovial 
fluid  in  connection  with  joints  was  first  noticed  by 
Mr.  Morrant  Baker,  and  recorded  by  him  in  vols.  xiii. 
and  xxi.  of  the  "  St.  Bartholomew's  Hospital  Reports." 
Since  the  publication  of  the  first  paper  ten  years  have 
elapsed,  and  during  that  time  many  other  cases  have 
been  observed,  in  several  of  which  I  have  had  oppor- 
tunities of  examining  the  joints  after  removal.  Some 
of  these  have  been  described  by  Mr.  D'Arcy  Power  in 
papers  in  the  Pathological  Society's  "  Transactions."* 

From  a  consideration  of  the  various  recorded  cases 
and  dissected  specimens,  it  seems  safe  to  draw  the 
following  conclusions : — 

First,  a  cyst  may  e2dst  in  connection  with  a  joint 

•  Vol.  xxxvi.  p.  337,  and  vol,  zzxvii. 
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which  is  itself  perfectly  healthy,  but  if  the  tjt^  in- 
flame, as  the  result  of  injury  or  of  EUirglcal  treatment, 
disease  of  the  articulation  may  secondarily  resolt. 
';^  Secondly,  in  cases  of  osteo-aithritis  and  of  Chaj>oot'B 
disease,  cysts  may  form,  and  it  is  probable  that  they 
are  more  common  in  connection  with  these  affections 
than  under  any  other  circumstances. 

Thirdly,  synovial  cysts  may  complicate  BtrumouB  or 
tubercular  disease  of  joints. 

Fra.73. 


roeterior  View  of  a  Norm&l  Ankle-joint  injected 
with  Geltttina,  to  show  tho  numerouB  ramll  pro- 
trusious  of  bjdovIbI  membrane  through  the  pos- 
terior ligament.  (From  a  specimen  in  the 
musenin  of  St.  Tbomu's  HospItU.) 

Synovial  cyBts  appear  to  originate  in  some  cases  in 
the  distension  of  a  bursa  which  normally  communicates 
vith  the  joint,  and  it  ia  evident  that,  where  there  Is  a 
direct  continuity  between  the  cavity  of  a  joint  and 
that  of  a  bursa,  any  inflammatory  condition  may 
extend  from  the  one  to  the  other. 

In  other  cases  the  cyst  appears  to  be  formed  by  a 
hernial  protrusion  of  synovial  membrane  which  has 
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been  softened  by  inflammation  and  distended  b;rflnid; 
and  in  yet  other  instancee  it  appears  that  the  nnid  ia 
free  in  the  tissues  and  not  confined  by  any  definite 
sac,  the  synovial  membrane  having  given  way  at  some 
point. 

In  Fig.  73 — which  is  a  drawing  of  a  specimen  pre- 
pared by  Mr.  Shattock — it  is  seen  very  plainly  that 
even  in  a  normal  joint  there  is  a  tendency  to  pro- 
trusion  of   email  pouches  „ 
of  synovial  membrane  be- 
tween the  fibres  of    the 
capsule,  and  it  is  easy  to 
understand  that  such  pro- 
trusions might  readily  in- 
crease in  case  of  softening 
by  inflammation    or    dis- 
tension by  excessive  syno- 
vial fluid. 

Cysts  formed  in  one  of 
these  ways  may  attain  con- 
siderable size,  and  1  have 
seen  one  in  connection 
with  the  knee  which  con- 
tained a  pint  of  clear  syno- 
vial fluid. 

One  of  the  most  impor- 
tant features  presented  by         A  Knee-joiut  with  a  Sj^o- 
these  cysts  is  the  distance     ™^  ?y"-v?'"'P'*^.5'  f  ""■ 

,  .  i    ,,  .  ,,.  eler  bna  been  pused  fpom 

at  which  the  mam  swelhng     the   nrtkuUtion    into    the 
may  be  situated  from  the     upper  pari  of  the  ijBt,  and 

.rticuktion  with  which  it  r;'";s.™f  r  " 

IS  really  connected.  I  have 
seen  a  cyst  which  whs 
situated  below  the  middle  of  the  calf,  and  which  did 
not  seem  to  have  any  connection  at  all  with  the  knee, 
for  the  latter  was  freely  movable,  painless,  not  swollen, 
and  no  fluid  could  be  pressed  from  the  cyst  into  the 
synovial  cavity.  Yet  a  year  and  a  half  later,  when 
amputation  of  the  thigh  had  to  be  performed  for 
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destructive  disease  of  the  joint,  I  was  able  to  find  a 
narrow  track  leading  from  the  cyst  into  the  outer 
side  of  the  knee.  The  specimen  is  figured  in  the 
accompanying  drawing  (see  Mg.  74).  It  is  evident 
thdt  such  pathological  facts  as  these  have  a  great 
clinical  importance,  for,  if  not  recognized,  synovial 
cysts  may  be  mistaken  for  chronic  abscesses,  and  laid 
ojen.  with  the  serious  risk  of  exciting  acute  arthritis. 
Synovial  cysts  may  occur  in  connection  with  almost 
any  joint,  but  they  appear  most  frequently  in  con- 
nection with  the  knee,  and,  after  it,  with  the  hip^ 
elbow,  and  shoulder. 
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CHAPTER  XL. 
DXSBASBS  or  JOntTa— {continue^. 

scRonr&ous  or  tubsrcvxiAR  bzsbass  of 

JOZXTTS. 

The  general  pathology  of  scrofula  or  struma  has  been 
discussed  in  an  earlier  part  of  this  work,  and  the 
relation  which  it  bears  to  tubercle  has  already  been 
pointed  out. 

Scrofulous  disease  of  joints  displays  in  a  most 
characteristic  manner  all  the  essential  features  of  a 
typical  strumous  inflammation.  The  process  is  ex- 
ceedingly chronic ;  is  liable  to  extend  from  its  original 
seat  to  neighbouring  structures ;  is  attended  by  little 
or  no  tendency  to  repair ;  the  inflammatory  products 
are  very  liable  to  caseate,  and  chronic  abscesses  are 
common. 

Joint  disease  of  this  nature  has  been  described 
by  various  surgeons  under  diflerent  names.  Thus, 
in  England  the  term  "  pulpy  degeneration  of  the 
synovial  membrane,"  originally  employed  by  Brodie, 
has  for  long  been  in  common  use,  whilst  in  Grermany 
"  tumor  albus,"  or  white  swelling,  has  been  employed 
to  denote  the  usual  absence  of  acute  inflammatory 
symptoms. 

The  patients  who  are  most  liable  to  this  form  of 
arthritis  are  certainly  young  children  from  three  to 
twelve  years  of  age,  and  as  puberty  is  approached,  not 
only  does  strumous  disease  become  less  frequent,  but 
the  tendency  to  repair  is  also  greater.     It  would, 


332  TUBERCULAR  ARTHRITIS. 

however,  be  a  grave  error  to  suppose  that  adults  are 
exempt,  for  there  is  no  period  of  life,  even  up  to 
extreme  old  age,  in  which  tubercular  arthritis  may 
not  occur. 

The  joints  most  often  affected  are  the  hip  and  the 
knee;  after  these  the  elbow,  ankle,  and  shoulder. 
Disease  of  the  wrist  is  not  very  common  in  young 
children,  but  is  comparatively  frequently  seen  in 
young  adults.  In  some  cases  there  is  clear  evidence 
that  the  arthritis  has  been  started — as  may  any  other 
strumous  process — ^by  an  injury ;  but  it  is  quite  certain 
that  this  is  not  always  the  case,  and  I  have  seen 
scrofulous  arthritis  originate  whilst  the  patient  has 
been  at  complete  rest  in  bed  for  the  treatment  of 
other  affections. 

It  is  tolerably  certain  that  tubercular  disease  com- 
piences  either  in  the  articular  bone  or  in  the  synovial 
membrane,  and  that  it  is  never  primary  in  either  the 
cartilages  or  ligaments.  In  some  joints,  e.g.,  the  knee, 
the  synovial  membrane  is  the,  starting-place  in  the 
large  majority  of  cases ;  in  other  joints,  e.g,,  the  hip, 
the  bone  appears  to  be  primarily  aflFected  in  most 
instances. 

Taking  the  knee  as  a  good  example  of  a  hinge- 
joint,  and  as  one  in  which  the  disease  is  often 
primarily  synovial,  the  following  changes  may  be 
described : — 

The  sjrnovial  membrane  becomes  swollen,  soft, 
and  succulent.  Its  colour  changes  to  a  greyish  tint, 
and,  on  section,  it  appears  gelatinous.  The  surface  re- 
mains smooth  for  some  time,  but  gradually  assumes  a 
roughened  or  shreddy  appearance,  and  in  time  becomes 
converted  into  true  granulation  tissue.  As  the  disease 
advances,  the  membrane  becomes  soft,  pulpy,  and 
friable,  and  here  and  there  minute  masses  of  caseous 
matter  develop.  The  synovial  secretion  is  very 
slightly  increased,  and  there  is  seldom  more  than  an 
ounce  or  so  of  fluid  in  the  synovial  cavity.  The  fluid 
is,  however,  altered  in  quality,  being  opalescent  from 
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admixture  with  the  products  of  inflammation,  and  for 
the  same  rettson  containing  ehreda  of  fibrin  which 
tend  to  be  deposited  on  the  synovial  membrane  and 
cause  in  part  the  roughened  surface  of  the  latter. 
The  general  sweUing  of  the  articulation  in  such  cases 
is,  therefore,  not  the  result  of  effusion  into  the  joint, 
but  of  the  swollen  state  of  the  Bynovial  membrane 
itself;  and  it  is  to  the  same  cause  that  we  must 
attribute  the  obliteration  of  the  foss»  on  each  side  of 
the  patella,  and  the  concealment  of  the  normal  bony- 
prominences. 

When  fully  established  in  the  synovial  membrane, 
the  disease  soon  extends  to  the  curtilases.     In  the 

Fio.  75. 


earlier  stages  the  latter  are  simply  overlapped  at  their 
margins  by  the  swollen  membrane,  which  can  easily 
be  lifted  off;  but,  as  the  infiammatory  process  extends, 
the  synovial  membrane  becomes  adherent  to  the 
mai^ns  of  the  cartilagetj,  and  cannot  be  separated 
irithout  tearing  its  structure.  If  this  be  done,  it  will 
be  found  that  the  subjacent  cartilage  is  pitted  and 
ulcerated.  The  inflammatory  process  has  extended 
from  the  soft  parts,  the  cartilage  has  been  vascularized 
by  ofishoots  of  the  synovial  vessels,  and  in  it  the 
same  slow,  but  persistent  destructive  changes  have 
commenced. 
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By  a  continuance  of  these  changes  the  whole  depth 
of  the  cartilage  is  ulcerated  through,  and  the  bone 
in  its  turn  is  affected.  Osteitis  supervenes,  and  ike 
femur,  patella,  or  tibia,  as  the  case  may  be,  becomes 
the  seat  of  strumous  caries,  with  its  accompanying 
rarefaction  and  destruction  of  the  cancellous  bone,  its 
caseation  of  inflammatory  products,  and  its  absence  of 
formation  of  new  bone  from  the  periosteum.  A 
clinical  examination  of  a  strumous  knee-joint  often 
gives  the  impression  that  the  bones  are  thickened, 
and  in  former  times  it  was  customary  to  speak  of 
'^expansion''  of  the  articular  ends.  It  has  already 
been  pointed  out,  at  p.  248,  that  inflamed  bone  never 
truly  expands,  and  it  may  be  added  that  in  cases  such 
as  those  under  consideration  the  feeling  of  enlarge- 
ment of  the  bone  is  almost  always  delusive,  and  that 
an  examination  of  the  parts  after  removal  shows  that 
there  is  usually  no  formation  of  sub-periosteal  new 
bone,  but  merely  thickening  and  inflammation  of  the 
superjacent  soft  tissues. 

The  ligaments  share  in  the  general  destruction. 
Inflammatory  exudation  separates  their  fibres,  and 
destroys  their  normally  dense  structure.  They  soften, 
become  shreddy,  and  gradually  stretch,  or  ulcerate 
away. 

The  whole  of  the  changes  described  above  may 
occur  without  the  formation  of  any  collection  of  pus, 
but  this  is  not  usually  the  case.  Inflammatory  pro- 
cesses extend  to  the  neighbouring  soft  tissues,  and 
chronic  abscesses  either  originate  in  them,  or  else  the 
softened  synovial  membrane  yields  an  exit  to  some  of  its 
secretion,  and  the  abscess  in  the  soft  tissue  directly 
communicates  with  the  synovial  cavity,  or  with  some 
portion  of  it  which  has  been  shut  off  by  adhesions. 
When  these  abscesses  burst,  and  their  contents  are 
exposed  to  contamination  by  the  external  surround- 
ings, the  formation  of  pus  in  them  is  often  greatly 
increased  on  account  of  a  more  acute  inflammation 
of  the  abscess-sac.     In  some  cases  this  profuse  for- 
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mation  of  pus  subsides  after  a  few  weeks ;  in  others,  it 
continues  for  many  months. 

The  position  of  the  diseased  joint  is  always 
one  of  flexion,  and  many  theories  have  been  originated 
to  account  for  the  fact.  It  may  be  stated  at  once  that 
the  position  of  flexion  is  not  limited  to  the  knee,  but 
that  aU  diseased  joints  are  liable  to  be  flexed.  The 
most  simple  explanation,  and  I  beHeye  the  only  true 
one,  is  that  it  is  the  normal  position  of  "  rest,"  and  is 
the  one  in  which  there  is  least  pain.  A  moment's 
reflection  is  sufficient  to  convince  any  one  that,  even 
in  a  state  of  health,  flexion  is  the  natural  position  of 
rest,  and  that  it  is  the  one  in  which  all  textures  are 
most  relaxed — ^in  which  there  is  the  least  tension. 

A  different  explanation  is,  however,  given  by  some 
writers.  It  is  stated  that  when  the  terminal  fllaments 
of  the  articular  nerves  are  irritated,  there  is  a  general 
tendency  to  reflex  muscular  contraction,  and  that 
those  muscles  which  are  the  strongest  prevail;  the 
supposed  greater  strength  of  the  flexors  of  the  knee 
is  therefore  held  to  account  for  the  bent  position. 

Other  surgeons  have  experimented  by  injecting 
fluid  into  the  capsule  of  the  knee  or  the  hip  of  a 
dissected  limb,  and  have  shown  that  when  the  capsule 
is  distended  the  joint  in  question  is  mechanically 
£exed.  This  also  has  been  adduced  as  an  explanation 
of  the  flexed  position  of  a  diseased  articulation,  but 
is  evidently  insufficient.  In  strumous  cases  there  is 
practically  never  acute  distension  of  the  capsule,  and, 
on  the  other  hand,  in  some  cases  of  great  effusion — 
e.g, ,  in  hydrarthrosis — there  is  no  flexion  at  all.  There 
is  indeed  no  sufficient  reason  for  believing  that 
in  strumous  disease  distension  of  the  capsule  ever 
vnechanicaUy  causes  flexion,  but  I  have  no  doubt  that 
•if  effusion  is  present  it  induces  flexion  indirectly,  for, 
as  I  have  already  said,  the  joint  is  rejieidy  placed  in 
the  position  of  rest  and  of  least  tension. 

As  the  ligaments  yield  and  the  bones  ulcerate 
away,  the  tibia  becomes  displaced  backwards,  partly 
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by  its  own  weight  and  partly  by  the  continued  action 
of  the  ham-strings.  Further,  by  reason  of  the  ten- 
dency that  the  lower  extremity  always  has  to  rotate 
outwards  if  the  continuity  of  its  bony  supports  is 
in  any  way  interfered  with,  and  perhaps  on  account 
of  the  contraction  of  the  strong  biceps  muscle,  ex- 
ternal rotation  commonly  ensues,  and  finally  the 
articular  surface,  of  the  tibia  is  to  a  great  extent  dis- 
placed from  that  of  the  femur. 

The  muscles  of  the  thigh  and  leg  are  always 
atrophied  in  cases  of  strumous  disease  of  the  knee, 
and  on  account  of  this  atrophy,  which  affects  their 
length  as  well  as  their  thickness,  it  becomes  impos- 
sible after  a  time  to  replace  the  dislocated  bones 
in  their  normal  position.  This  difficulty  is  enhanced 
by  the  fact  that  after  some  length  of  time  the  other 
soft  tissues  besides  the  muscles  accommodate  them- 
selves to  the  altered  position  of  the  parts,  and  become 
proportionately  shortened  on  the  side  of  flexion.  The 
tibia  and  femur  in  cases  of  long-standing  disease  also 
waste,  and  cease  to  develop  naturally — a  condition 
which  is  of  much  clinical  importance  in  considering 
the  advisability  of  performing  the  operation  of  exci- 
sion on  such  a  joint. 

A  microscopical  ezamination  of  the  tissues 
in  a  strumous  joint  shows  that  the  process  is  of  a 
tubercular  nature. 

The  synovial  membrane  is  infiltrated  with  inflam* 
matory  products,  which  tend  to  undergo  caseous 
degeneration  and  to  form  small  collections  of  pus. 
The  endothelial  lining  of  the  synovial  membrane  is 
destroyed,  and  the  interstitial  granulation  tissue 
comes  to  the  surface,  and  discharges  its  secretion  into 
the  synovial  cavity.  In  the  midst  of  this  inflamed 
tissue  are  numerous  primitive  tubercles,  with  their 
giant-cells  and  lymphoid  reticulum.  Tubercle  bacill 
are  also  to  be  found  in  some  cases,  but  in  my  own 
experience  they  are  met  with  only  in  very  small 
number^. 
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The  ligaments  are  infiltrated  with  cells,  by  which 
their  structure  is  slowly  destroyed. 

The  cartilages  are  vascularized  by  ingrowths  from 
the  contiguous  synovial  membrane,  their  matrix  is 
broken  up  and  eroded  by  the  exuded  leucocytes,  and 
the  cartilage-cells  themselves  multiply  and  undergo 
fatty  changes.  The  alterations  in  the  osseous  tissues 
are  rimilar  to  those  already  described  as  occurring  in 
strumous  osteitis. 


The  term  "  hip  disease  "  is  used  in  a  general  way  to 
imply  strumous  disease  of  that  articulation,  and  it  is 
better  not  to  apply  it  to  cases  of  simple  synovitis  or 
acute  suppurative  arthritis.  The  process  may  originate 
in  the  synovial  membrane,  and  in  that  case  does  not 
materially  differ  in  its  general  characters  from  similar 
disease  above  described  as  attacking  the  knee. 

Hip  disease,  however,  commonly  commences  in  the 
bones,  and  originates  as  a  chronic  strumous  osteitis. 

In  the  femur  the  disease  commences  in  one  of  the 
following  localities — (a)  the  cancellous  tissue  im- 
mediately beneath  the  articular  cartilage;  (b)  the 
centre  of  the  head  in  the  immediate  vicinity  of  the 
centre  of  ossification ;  (c)  the  new  bone  at  the  margins 
of  the  epiphysial  cartilage  between  the  head  and 
neck ;  or  (cQ  in  some  other  part  of  the  neck  within 
the  capsule.  In  the  acetabulum  the  inflammation 
attacks  first  the  most  recently  formed  bone  in  the 
neighbourhood  of  the  Y-shaped  cartilage. 

In  whatever  part  of  the  bones  the  osteitis  com- 
mences, it  gradually  extends  until  it  reaches  the  sur- 
face. Thus,  it  may  extend  laterally  through  the  neck, 
and,  by  separating  the  head  of  the  bone  from  the  car- 
tilage of  the  epiphysis,  may  cause  it  to  be  cast  loose  into 
the  articular  cavity  as  a  sequestrum,  or,  commencing 
in  the  neck,  may  pass  outward  until  it  reaches  the 
periosteum,  may  penetrate  the  latter,  and  thus  reach 
the  articular  cavity.     Beginning,  as  it  most  often  does, 


Fio.  76. 
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im  the  cancellous  tissue  of  the  head  itself,  it  penetrates 
to  the  under  surface  of  the  articular  cartilage,  and 
sets  up'  inflammatory  processes  in  the  latter,  which 
result  either  in  its  perforation  by  ulceration  or  in  ita 
separation  in  a  necrosed  condition.  In  any  case  the 
^novial  membrane  and  ligaments  become  secondarily 
affected,  and  a  general  stru- 
mous arthritis  supervenes. 
As  the  process  continues,  the 
cancellous  tissue  forming  the 
head  of  the  bone  is  slowly 
destroyed,  the  margins  of  the 
acetabulsj-  cavity  ulcerate 
away,  and  the  acetabolum 
itself  becomes  carious.  The 
head  of  the  bone  may  now 
sink  into,  and  penetrate,  the 
carious  floor  of  the  aceta- 
bulum, or,  as  is  more  usually 
the  case,  may  be  gradually 
displaced  upwards  over  the 
broken-down  acetabular  mar- 
1  to  the  dorsum  ilii,  a 
change  of  position  often  ac- 
mpanied  by  a  corresponding 
extensiou  of  the  carious  pro- 
cess to  the  compact  bone  of 
shaft  ia  ronglieQed  In-  the  ^\,q  iliuni  itself.  In  other 
formation  of  penoflteal  now  .,  -    a-     .  1.    i  ^i_ 

bona,  cases,this  displacement  of  the 

femur  is  the  result  of  a  sepa- 
ration of  the  head  of  the  bone,  the  neck,  do  longer 
catching  in  the  acetabulum,  being  readily  displaced  by 
the  contraction  and  tension  of  its  attached  muscles. 

The  formation  of  abscesses  is  of  common  occurrence 
in  cases  of  ad^^nced  hip  disease.  If  the  pus  is  first 
formed  within  the  joint,  it  makes  its  exit  either  at  the 
cotyloid  notch,  at  the  thin  posterior  portion  of  the 
capsule,  or  else  into  the  bursa  beneath  the  psoas 
muscle.      Such  abscesses  point  most  often   on    the 


Portion  of  a  Femur  from 
aoaseofHipDiaesse.  The 
cartilage  of  the  head  has 
been  destroyed ;  the  bono  is 
rough  and  cariooB,  and  the 
epiphysis  of  the  head  has 
I separated. 


HIP  DISEASE.  339 

upper  part  of  Scarpa's  triangle,  but  not  infrequently 
they  pass  to  the  outer  side  of  the  limb,  and  come  to 
the  surface  a  little  below  the  trochanter.  In  other 
instances,  especially  when  the  ilium  is  much  diseased 
and  the  acetabulum  perforated,  an  iliac  abscess  forms, 
and  points  above  Poupart's  ligament.  More  rarely, 
the  pus  makes  its  way  into  the  cavity  of  the  pelvis, 
and  opens  into  the  rectum  or  bladder ;  or,  when  the 
shaft  of  the  femur  is  affected,  extends  to  a  considerable 
distance  down  the  thigh. 

The  natural  position  of  the  limb  is  much  altered 
in  hip  disease,  and  that  in  a  very  characteristic  manner. 
In  the  early  stages  the  thigh  is  flexed,  abducted,  and 
rotated  outwards.  This  position  is  the  one  which 
^ves  the  patient  most  ease,  and  is  the  natural  position 
of  the  lower  extremity  when  at  rest.  Flexion  relaxes 
the  ilio-f  emoral  ligament ;  abduction,  the  ligamentum 
teres ;  and  rotation  outwards,  the  inner  portion  of  the 
capsule.  In  the  later  stages,  when  the  ligamentum 
teres  has  been  softened  or  destroyed  and  the  capsular 
and  other  ligaments  are  stretched,  the  rotation  out- 
wards and  abduction  are  replaced  by  rotation  inwards 
and  adduction,  for  in  the  relaxed  state  of  the  ligaments 
the  latter  position  tends  to  relieve  pain  by  displacing 
the  head  of  the  bone  from  the  floor  of  the  acetabulum, 
a,nd  so  preventing  pressure  between  the  opposed  carious 
surfaces. 

In  consequence  of  the  altered  relations  between  the 
femur  and  the  innominate  bone,  and  the  fixation  of 
the  hip-joint  by  the  muscles,  the  patient  is  led  to  the 
adoption  of  certain  positions  in  order  to  enable  him  to 
put  the  foot  to  the  ground.  The  hip-joint  being  fixed 
in  a  state  of  flexion,  the  mobility  of  the  lumbar  spine 
is  brought  into  play,  and  the  flexed  limb  is  placed  in  a 
line  with  its  fellow  by  rotating  the  pelvis  on  its  trans- 
verse axis  and  arching  forward  the  lumbar  spine  (lor- 
dosis). If  the  femur  is  abducted,  the  pelvis  is  tilted 
downwards,  so  that  the  anterior  superior  spine  of  the 
diseased  side  is  placed  on  a  lower  level  than  is  that  of 
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the  opposite  side,  and  the  Hmb,  when  the  patient  is 
placed  in  a  recumbent  posture,  is  ^^  apparently 
lengthened."  If,  on  the  other  hand,  the  femur  be 
adducted,  the  pelvis  is  tilted  upwards  until  the  thi^ 
is  placed  parallel  with  its  fellow ;  the  iliac  spine  is 
thus  placed  on  a  higher  level  than  is  that  of  the 
sound  side,  and  "  apparent  shortening  "  results. 

Heal  lengthening  of  the  limb  in  hip  disease  probablj 
never  occurs,  but  real  shortening  is  produced  either 
by  absorption  of  bone,  or  by  disease  of  the  epiphysud 
cartilage  and  consequent  arrest  of  growth.  It  is 
important  to  remember  that,  after  all  active  disease 
has  subsided,  a  limb  may  grow  more  slowly  than  that 
of  the  healthy  side,  and  that,  when  a  cluld  has  re- 
covered without  any  shortening,  it  does  not  follow  that 
in  the  future  the  limb  will  be  as  long  as  its  fellow. 

In  any  case  of  strumous  joint  disease,  a  natural 
cure  may  result,  the  limb  either  completely  recover- 
ing, or  being  fixed  by  anchylosis  (see  p.  342).  In  many 
instances,  however,  in  which  the  disease  has  not  been 
treated  in  an  early  stage,  the  patient  loses  his  life.  A 
fatal  termination  may  be  brought  about  in  one  of 
several  ways. 

In  some  patients,  death  results  from  exhaustion, 
arising  from  the  constant  pain  and  want  of  rest, 
combined  with  the  suppurative  or  hectic  fever  which 
accompanies  the  formation  of  large  quantities  of 
pus.  In  others,  amyloid  disease  of  the  liver,  kidneys, 
and  intestines  supervenes,  and  in  the  remainder 
acute  tuberculosis  or  tubercular  phthisis  terminates 
the  case. 

The  fact  that  tubercle  is  present  in  the  joints  in  the 
majority  of  cases  of  strumous  disease  is  naturally  of 
great  clinical  importance,  and  affords  a  ready  explana- 
tion for  the  occasional  development  of  a  more  general 
tuberculosis.  Many  surgeons,  acting  upon  the  assiimp- 
tion  that  the  danger  of  general  infection  is  consider- 
able, have  therefore  advised  the  early  excision  of  all 
strumous  joints.     There  can,  however,  be  no  doubt 
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tihat  treatment  founded  on  such  ideas  is  not  supported 
"by  pathological  investigations,  and  it  is  quite  certain 
that  the  dangers  of  general  tuberculosis  in  any  ca«e 
of  early  joint  disease  placed  under  proper  treatment 
are  very  slight.  On  the  other  hand,  it  is  now  the 
opinion  of  various  Continental  surgeons  that  operative 
interference  with  tubercular  joints  is  itself  liable  to 
promote  general  infection,  and  I  have  myself  seen 
eeverol  cases  in  which  excision  has  been  followed  by 
the  rapid  formation  and  diffusion  of  tubercle.  Lastly, 
it  should  be  remembered  that,  in  even  the  most  com- 
plete excisions,  it  is  generally  impossible  to  be  certain 
of  removing  all  the  tuberculous  tissues. 
Fio.  77. 


KnoB-joint  from  a  l£vt  who  died  of  8;FphiliH.  Tha 
syDOvial  membnne  ia  thicbened  &tid  iafiltmtedby 
gummatons  depout. 

BTVHXIiITIC  SXSB&SBB  Or  TBB  TOmS. 

Syphilis  may  affect  the  joints  in  one  of  three  ways — 
^i)  In  the  early  periods  of  theconstitutionalaffection, 
a.t  the  time  when  the  patient  is  suffering  from  the  so- 
<>alled  secondary  symptoms,  one  or  more  articulations 
may  be  the  seat  of  a  sub-acute  synovitis.  There  are 
no  records  of  post-mortem  examinations  of  such  joints, 
bat  it  is  probable  that  the  changes  in  them  do  not 
differ  from  those  met  with  in  cases  of  simple  serous 
ffynovitis. 
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(2)  In  the  later  stages  of  syphilis,  at  a  time  whoi 
the  patient  is  subject  to  gummatous  or  rupial  ulcers, 
to  necrosis  or  caries  of  the  bones,  dbc.,  the  synovial 
membrane  may  be  the  seat  of  inflammatory  effusion, 
and  gummatous  masses  may  develop  in  the  synovial 
and  sub-synovial  tissues.  In  such  cases  there  is  much 
thickening  of  the  affected  parts,  and  considerable 
destruction  of  the  articular  structures.    (See  Fig.  77.) 

(3)  The  articular  extremities  of  the  bones  may  be 
affected  in  a  manner  similar  to  the  shafts,  and  an 
inflammation,  commencing  in  the  periosteum,  may 
extend  to  the  neighbouring  joint. 

Considering  the  prevalence  of  syphilis,  the  joints 
are  comparatively  rarely  affected  in  this  disease. 


The  term  anchylosis  is  commonly  employed  to  indi- 
cate a  condition  of  complete,  or  partial,  immobility  of 
a  joint,  due  to  adhesions  between  different  portions  of 
the  articular  surfaces. 

In  all  cases  anchylosis  is  the  result  of  pre-existing 
inflammation,  and  the  extent,  position,  and  density  of 
the  adhesions  depend  upon  the  tissues  which  have 
been  involved  in  the  inflammation,  on  the  amount  of 
destruction  which  the  tissues  themselves  have  under- 
gone, and  on  the  nature  of  the  inflammatory  process. 
Where  the  inflammation  has  been  acute,  and  has 
progressed  to  the  formation  of  pus  in  large  quantities, 
as  in  acute  suppurative  arthritis,  the  anchylosis  is 
liable  to  be  very  firm  and  bony,  whilst  in  cases  of 
simple  chronic  S3movitis  there  is  usually  no  attempt 
at  the  formation  of  any  adhesions.  In  strumous 
disease,  where  there  is  little  tendency  to  repair, 
anchylosis  is  liable  to  be  not  very  firm,  whilst  in  osteo- 
arthritis anchylosis  never  results. 

In  those  cases  where  the  inflammatory  processes 
have  involved  the  synovial  membrane,  the  ligaments, 
and  the  cartilages  only,  the  adhesions  are  composed 
of  fibrous  tissue ;  but,  where  the  bones  have  been 
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affected,  and  especially  when  there  has  been  suppura- 
tion, bony  anchylosis  or  OBseous  union  of  two  granu- 
lating surfaces  is  common. 

Adhesions  may  be  formed  in  the  following  ways ; — 

(1)  If  two  layers  of  synovial  membrane  in  a  state 
of  inflammation  are  kept  in  constant  apposition,  their 
surfaces  may  become  united 

byfibroustissue,  just  asmay  *"■"■  7^- 

the  opposed  surfaces  of  the 
pleurte.  Thus,  in  the  knee- 
joint  it  is  common  to  find 
the  anterior  and  posterior 
surfaces  of  the  ^novial  pouch 
beneath  the  quadriceps  ten- 
don adherent,  and  the  pouch 
in  many  cases  obliterated. 

(2)  Two  opposed  surfaces 
of  ulcerating  cartilage  may 
be  united  by  the  develop- 
ment of  fibrous  tissue  be- 
tween them  ;  e.g., the  patella 
may  be  fixed  to  the  external 
condyle  of  the  femur. 

(3)  Inflammatory  eiuda- 
tion  into  the  ligaments  may 

teom.       developed       into  ^^,    fe'.'iS ..  Ci 

fibrous  tissue,  ana  the  latter,  to  the  (emur  by  bone,  bot 

bv    its  subsequent   contrac-  thorastof  thoanohjloBiBis 

.■■'        „        ■    j\r„ ,.^»l.  t.l.n  by  flbrouB  tiBana.    Tts  tibia 

tion,  may  mterfere  with  the     ^,i^  ^^^^  dislocated  h«k- 
proper  movements  of  the  ar-     wards  to  a  conaiderable  ez- 
ticulatioQ.    Thus,  in  disease     '*"'■ 
of  the  knee,  when  the  joint 

has  long  been  kept  in  a  state  of  fiexion,  the  posterior 
ligament  of  Winslow  may  be  found  permanently 
thickened  and  contracted,  and  may  frustrate  aU 
attempts  at  complete  extension. 

(4)  Two  opposed  osseous  surfaces  in  a  state  of 
ioflammation  may  join  to  one  another  by  bone  in 
the  same  manner  as  the  ends  of  a  bone  unite  after  a 
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fracture.  Sconetimes  this  union  is  bo  complete  that 
the  two  bones  are  welded  together  in  such  a  manner 
that  their  line  of  junction  cannot  be  distinguished. 
To  such  a  condition  the  name  of  "  synostosis "  has 
been  applied. 
In  addition  to  these  varieties  of  anchylosis,  it  must 
P  be  remembered  that  spuri- 

■''■  ous  anchylosis,  or  fixation 

of  a  joint  by  changes  in  the 
tissues  outside  it,  is  of  com- 
mon occurrence.  This  may 
be  brought  about  in  various 

(a)  Where  a  joint  is 
diseased,  the  muscles  which 
regulate  its  movements 
cause  ^rtial  or  complete 
immobility  ,by  tonic  refiex 
i  contraction,  and  thus  pre- 
I  vent  the  patient  from  suf- 
fering the  pain  which  would 
result  from  friction  between 
the  articular  surfaces. 

{b)  Inflammatory  exuda- 
tion around   a    joint    may 
cause  thickening  and  adhe- 
sion   of    the    peri-articolar 
tissues,  such  as  the  tendons, 
muscles,  or  f  aacise, 
(c)  In  cases  where  a  joint  has  been  long  maintained 
in  a  bent  position,  the  soft   tissues  on  the  side  of 
flexion  accommodate  themselves  to  the  altered  posi- 
tion of  the  bones,  and  finally  become  too  short  to 
allow  of  complete  extension.     This   condition   may 
often  be  seen  in  cases  of  long-standing  disease  of  the 
knee-joint, -and  is  liable  to  cause  much  difficulty  in 
cases  of  excision. 
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DZSBASBS   OF  TBB  PSNZS  AKD 

SC&OTUBC. 

■CTOPZA   VBSICJB   AK1>    ZPZSPABIAS. 

Ectopia  yesicjb:,  or  extroversion  of  the  bladder,  con- 
sists of  a  deficiency  of  the  anterior  vesical  wall,  and 
of  the  corresponding  part  of  the  abdominal  parietes, 
and  results  from  failure  in  closure  of  the  lower  part 
of  the  foetal  body-cavity. 

In  such  cases,  the  bladder,  being  incomplete  in 
front,  fails  to  act  as  a  reservoir^  and  the  urine  escapes 
M  rapidly  as  it  passes  from  the  ureters.  The  posterior 
vesical  wall  is  thrust  forward,  just  above  the  pubes, 
by  the  pressiu*e  of  the  abdominal  viscera,  and  presents 
a  mucous  surface,  which  is  often  swollen  and  in- 
flamed, either  on  a  level  with  the  surrounding  skin 
or  else  protruding  in  front  of  it.  On  this  surface 
the  orifices  of  the  ureters  may  be  seen,  the  urine  being 
passed  from  them  at  short  intervals  in  minute  jets. 
The  urethral  orifice  is  always  imperfect,  and  the  penis 
itself  is  small  and  in  a  condition  of  "  epispadias," 
the  corpora  cavernosa  being  cleft  and  the  roof  of  the 
urethra  undeveloped,  so,  that  the  urine  flows  along  a 
shallow  groove  instead  of  through  a  mucous  canal. 
The  pubic  bones  are  usually  separated  in  the  middle 
line  by  a  considerable  interval,  the  recti  muscles  con- 
sequently diverging  to  reach  their  attachments.  The 
testes  are  commonly  retained,  and  inguinal  hernise 
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are  of  frequent  occurrence.     The  deficiency  in  the 
abdominal  waU  extends  as  high  as  the  umbiUcus. 


Hypospadias  is  the  term  applied  to  a  cleft  condition 
of  the  floor  of  the  urethra,  which  forms  a  groove  in- 
stead of  a  canal  on  the  under  surface  of  the  penis.  It 
results  from  imperfect  fusion  of  the  two  sides  of  the 
uro-genital  aperture,  which  in  early  foetal  life  forms 
an  antero-posterior  slit  or  fissure  at  the  lowest  part  of 
the  abdomen. 

In  the  female,  this  fissure  does  not  close,  and,  while 
its  two  lateral  boundaries  form  the  labia,  the  clitoris 
is  developed  at  its  anterior  commissure.  In  the  male, 
the  two  halves  normally  unite,  forming  the  scrotum 
below,  and  closing  in  the  floor  of  the  urethra 
anteriorly. 

In  slight  forms  of  hypospadias,  the  glans  and  pre- 
puce alone  are  cleft.  In  more  severe  cases  the  urethra 
is  opened  up  as  far  back  as  the  scrotum,  whilst  in 
complete  hypospadias  the  fissure  extends  as  far  back 
as  the  membranous  urethra,  the  scrotum  being 
divided  in  the  middle  line.  In  such  cases  as  these 
the  cleft  scrotum,  with  its  contained  testes,  closely 
resembles  the  labia,  and  the  penis,  being  very  im- 
perfectly developed,  aids  the  delusion.  It  is  by  no 
means  uncommon  for  male  children  with  this  de- 
formity to  be  brought  up  as  females,  the  error  not 
being  discovered  until  the  period  of  puberty  ap- 
proaches. When  hypospadias  is  slight,  it  causes  no 
inconvenience,  but  in  those  cases  where  the  whole 
urethra  is  affected  the  penis  diuing  erection  is  cinrved 
downwards,  and  connection  is  rendered  impossible. 

PHIM08Z8. 

The  term  phimosis  is  employed  to  indicate  any  con- 
dition of  the  prepuce  which  prevents  its  retraction 
over  the  glans  penis.  In  the  great  majority  of  cases 
phimosis  is  a  congenital  defect,  and  one  which  often 
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gives  rise  to  troublesome  symptoms.  It  causes  re- 
tention of  the  secretion  of  the  sebaceous  glands  in 
the  neighbourhood  of  the  corona  glandis,  and  con- 
sequent continued  irritation  from  the  presence  of  the 
retained  matter.  If  the  condition  is  not  relieved, 
the  under  surface  of  the  prepuce  is  liable  to  become 
adherent  to  the  glans.  Vesical  irritability,  with  fre- 
quent micturition,  straining,  prolapse  of  the  rectum, 
and  nocturnal  incontinence  of  urine  are  amongst  the 
most  frequent  troubles  which  arise  from  this  affection. 
Phimosis  may  also  result  from  inflammatory  swell- 
ing in  connection  with  gonorrhoea  or  venereal  sores,  but 
is  then  usually  transient.  In  some  cases,  however, 
the  contraction  of  a  cicatrix  causes  permanent  narrow- 
ing of  the  preputial  orifice,  and  in  old  men  the  same 
condition  is  liable  to  supervene  upon  the  cracks  and 
fifisures  which  are  not  infrequently  met  with  on  the 
prepuce. 


Paraphimosis  results  from  retraction  of  a  tight 
prepuce  behind  the  corona  glandis,  where  it  remains 
iixed.  Paraphimosis  may  occur  in  connection  with  a 
congenitally  tight  preputial  orifice,  but  it  more  often 
follows  upon  retraction  of  an  inflamed  prepuce  in  a 
case  of  gonorrhoea.  In  consequence  of  the  constriction 
of  the  glans  by  the  tight  preputial  orifice,  it  becomes 
congested,  whilst  at  the  same  time  the  constriction 
also  tightens  and  the  prepuce  becomes  swollen  and 
oedematous.  If  the  condition  be  not  relieved,  the 
tight  preputial  orifice  usually  ulcerates  or  sloughs  in 
some  part  of  its  circumference,  but  the  glans  penis 
itself  hardly  ever  becomes  gangrenous. 

BPZTBBXiZOMA  OF  TBB  PBITZS. 

Epithelioma  of  the  penis,  as  of  other  parts,  occurs 
chiefly  in  old  men.  It  almost  invariably  commences 
on  the  prepuce  or  the  glans,  and  is  very  rarely  seen 
as  a  primary  aflection  of  the  body  of  the  penis. 
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Phimosis,  or  cracks  and  fissures  of  the  prepuce,  are 
generally  believed  to  act  as  predisposing  causes. 

Commencing  as  a  warty  growth,  the  increase  of  the 
epithelioma  is  generally  rapid.  Its  surface  soon 
ulcerates,  and  the  deeper  tissues  become  at  an  early 
stage  infiltrated  and  indurated.  If  left  alone,  it 
•extends  along  the  corpora  cavernosa  and  the  corpus 
spongiosum  to  the  perineum,  and  subsequently  to 
the  neck  of  the  bladder.  Obstruction  to  the  outflow 
of  urine,  with  severe  cystitis,  supervenes,  and  life 
is  often  terminated  by  kidney  disease  resulting  from 
the  foul  and  unhealthy  state  of  the  bladder.  The 
inguinal  glands  are  early  enlarged  by  formations 
in  them  of  secondary  growths,  and  in  many  cases 
similar  disease  extends  to  the  deeper  lymphatic 
glands  along  the  iliac  vessels  and  in  the  lumbar 
regions.  Deposits  may  also  form  in  the  viscera,  but 
are  not  of  common  occurrence. 

Innocent  tumours  of  the  penis  are  rare,  and  do  not 
require  special  mention.  Venereal  warts  are  treated 
of  in  the  chapter  on  Gonorrhcaa, 


CBzmrsT-s'vnnp'B  oavcss~sfztbb&zo 

or  TBB  SCBOTITM. 

The  occurrence  of  epithelioma  of  the  scrotum  is 
undoubtedly  caused  by  the  habitual  presence  of  soot 
in  its  rugae,  and  it  may  be  mentioned  that,  in  sweeps, 
epitheliomata  appear  specially  liable  to  develop  on 
other  parts  of  the  body.  It  is  commonly  stated, 
and  believed,  that  epithelioma  of  the  scrotum  is 
becoming  less  common,  but  it  is  doubtful  whether 
this  is  really  the  case. 

The  disease  commonly  commences  as  a  wart,  which, 
after  a  time,  ulcerates  and  extends,  as  do  epithe- 
liomata in  other  parts.  Even  when  apparently  a 
simple  wart,  the  disease  is  really  of  a  malignant 
nature,  and  I  have  had  opportunities  of  verifying 
this  statement  by  microscopical  examination  of 
growths  no  larger  than  a  split  pea.     If  untreated,  the 
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growth  extends  to  the  perineum  and  penis,  in  much 
the  same  manner  as  when  epithelioma  commences  in 
the  latter  organ.  The  inguinal  glands  are  also  early 
occupied  by  secondary  growths  which  may  also  become 
disseminated  in  the  viscera. 

Innocent  tumours  of  the  scrotum  are  comparatively 
rare,  and  are  of  no  special  importance.  The  most  com- 
mon of  them  is  the  soft  fibroma,  which  occasionally 
attains  a  considerable  size. 


(    3SO    ) 


CHAPTER  XLII. 

aoNoaaBOSA  and  strxctvsb. 


OOVORmBI 

GoNOBBH(EA  is  a  specific  inflammation  of  the  urethra 
and  contiguous  parts,  and  is  always  transmitted  by 
contagion.  Before  entering  into  a  description  of 
gonorrhoea,  however,  it  may  be  pointed  out  that  all 
forms  of  urethritis  are  certainly  not  of  gonorrhceal 
origin,  many  of  them  being  due  to  infection  by  irri- 
tating secretions  from  the  vagina  or  uterus,  or  to  the 
passage  of  instruments. 

The  inflammation,  originated  by  the  application  of 
gonorrhceal  pus  to  the  glans  penis  and  onfice  of  the 
urethra,  often  extends  along  the  whole  length  of  that 
passage,  though  it  is  usually  most  intense  in  the  fossa 
navicularis.  The  mucous  membrane  is  swollen  and 
intensely  injected,  and  a  secretion,  at  first  of  mucus 
and  serum,  but  very  soon  of  pus,  is  rapidly  established. 
The  amount  of  pus  discharged  is  usually  very  great, 
and  in  some  cases  the  distended  capillaries  give  way 
and  allow  a  discharge  of  blood.  After  lasting  for  a 
week  or  more,  the  acute  inflammation  slowly  subsides, 
the  discharge  becomes  less  abundant  and  less  purulent, 
and,  after  persisting  as  a  watery  exudation  for  a 
variable  time,  finally  entirely  ceases. 

During  the  height  of  the  attack,  the  corpus 
spongiosum  is  itself  infiltrated  with  plastic  eflusion, 
and  the  whole  penis  is  swollen  and  tender.  There  is 
usually  much  pain,  and  increased  frequency  of  mic- 
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turition,  often  accompanied  by  a  good  deal  of  fever. 
The  swelling  of  the  urethral  mucous  membrane 
frequently  causes  some  difficulty  of  micturition,  and 
occasionally  induces  complete  retention  of  urine. 
Painful  erections  of  the  penis,  or  "  chordee,"  are  an 
almost  constant  accompaniment  of  the  acute  stage, 
and  are  characterized  by  distortion  of  the  organ  so 
that  it  forms  a  curve,  with  the  concavity  downwards. 
This  condition  ^results  from  the  presence  of  plastic 
exudation  in  the  corpus  spongiosum,  and  a  consequent 
interference  with  its  erectile  tissue. 

COBKP&ZCATZOirS    OF    OOVOBRBOBA. 

The  complications  of  gonorrhoea  are  so  numerous 
that  it  is  impossible  to  describe  all  of  them  at  length, 
but  they  are  of  sufficient  importance  to  require  some 
mention. 

As  regards  the  penis  itself,  either  phimosis  or 
paraphimosis  may  arise,  as  already  described,  and 
inflammation  of  the  prepuce  (posthitis)  and  of  the 
glans  penis  (balanitis)  are  of  frequent  occurrence. 
Inflammation  of  the  lymphatics  of  the  penis,  and 
localized  inflammatory  induration  of  the  corpus 
spongiosum  or  corpora  cavernosa^  are  more  rare. 
Warty  growths  about  the  prepuce  and  glans  gene- 
rally result  from  want  of  cleanliness  in  cases  where 
the  discharge  has  lasted  a  long  time. 

Inflammation  of  the  Ijrmphatic  glands  in  the 
groin  is  common,  and  is  very  liable  to  terminate  in 
suppuration  or  the  formation  of  a  "  bubo."  The  pus 
formed  in  the  glands  under  these  circumstances  has 
all  the  characters  of  the  gonorrhoeal  discharge,  and 
the  resulting  ulcers  are  consequently  unhealthy  and 
little  prone  to  heal.  In  rare  cases  the  glands  in  the 
iliac  fossa  are  affected,  and  deep-seated  suppuration 
ensues. 

Epidid3rmitis  and  orchitis  are  amongst  the  most 
common  of  the  complications  of  gonorrhoea,  and  are 
more  prone  to  develop  in  the  second  or  third  week 
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than  at  an  earlier  date.  They  probably  result  from  a 
direct  extension  of  the  inflammation  from  the  pros- 
tatic urethra  to  the  ejaculatory  ducts  and  the  yb& 
deferens,  but  are  considered  by  some  authors  to  be  of 
metastatic  origin.  In  many  cases  the  onset  of  the 
epididymitis  is  followed  by  a  diminution  of  the 
urethral  discharge,  and  its  subsidence  by  a  return  of 
the  urethritis.  For  further  details  the  chapter  on  the 
Testes  may  be  consulted. 

Urethral  or  peri-urethral  aSscess  is  to  be 
placed  among  the  rarer  complications  of  gonorrhoea. 
It  may  develop  along  any  part  of  the  corpus  spon- 
giosum, but  is  most  common  in  the  perineum  and 
close  to  the  urethral  orifice.  Such  abscesses  are 
supposed  to  result  from  suppuration  around  one  of 
the  lacunae  in  the  urethral  floor.  If  opened  early, 
they  do  not  usually  communicate  with  the  urethra, 
but,  if  left  alone,  they  are  liable  to  open  into  the  latter. 

Acute  and  chronic  prostatitis  are  fortunately  com- 
paratively infrequent.  They  are  more  fully  described 
in  the  chapter  on  the  Prostate. 

Cystitis  in  its  milder  form  is  not  uncommon, 
whilst  acute  cystitis,  though  rare,  is  a  most  serious 
and  dangerous  complication.  Exceptional  cases  have 
been  recorded  of  extension  of  inflammation  along  the 
ureters  to  the  kidneys,  with  consequent  pyelitis  and 
nephritis. 

Gonorrhceal  ophthalmia  is  one  of  the  most 
acute  and  serious  forms  of  inflammation  to  which  the 
eye  is  subject.  Commencing  in  the  conjunctiva,  the 
inflammation  rapidly  extends  to  the  cornea  and 
sclerotic,  is  accompanied  by  much  purulent  discharge, 
and  is  liable  to  terminate  in  sloughing  or  ulceration 
of  the  cornea,  and  consequent  destruction  of  the  entire 
globe .  It  is  most  probable  that  gonorrhoeal  ophthalmia 
is  always  the  result  of  contagion  by  gonorrhoeal  pus, 
and  it  is  evident  that  the  other  eye  is  very  prone  to 
be  implicated  by  inoculation  with  the  discharge  of  its 
fellow. 
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Gonori'hceal  sclerotitis  is  usually  associated  with 
gonorrhoeal  rheumatism,  and,  beyond  being  exceed- 
ingly intractable  and  chronic,  does  not  differ  from 
sclerotitis  arising  from  other  causes. 

Gonorrhoeal  rheumatism  has  already  been  dealt 
with  in  a  previous  chapter. 

Gonorrhcea  in  women  is  rather  an  inflammation 
of  the  vagina  than  of  the  urethra,  although  the  latter 
is  also  frequently  implicated.  Its  complications  are 
much  the  same  as  in  the  mal^,  but  diflerences  ^rise, 
of  course,  in  connection  with  the  difFei^ent  parts 
involved. 

Inflammatory  cedema  of  the  vulva  is  sometimes 
very  marked,  and  the  swelling  great.  Vulvar 
abscesses  are  also  common.  In  rare  cases  the  cavity 
of  the  uterus  is  involved  in  the  inflammation,  which 
may  also  extend  to  the  Fallopian  tubes.  Ovaritis  is 
probably  more  common  than  is  generally  supposed, 
and  peritonitis  occasionally  results  from  extension  of 
inflammation  from  the  ovaries  or  the  tubes.  Chronic 
suppuration  of  the  tubes,  with  distension  by  pus,  or 
"  pyosalpinx,"  and  consequent  formation  of  adhesions 
to  surrounding  parts,  is  usually  considered  to  result 
from  gonorrhoea  more  frequently  than  from  any  other 
cause. 

BT&ZCTirBB  or  TBB  VRBTBBA. 

Stricture  of  the  lu-ethra,  or  narrowing  of  its  calibre, 
is  commonly  described  as  of  thi-ee  varieties — { i )  con- 
gestive; (2)  spasmodic;  (3)  organic.  In  the  present 
chapter,  it  is  to  the  last  of  these  varieties  alone — the 
organic — ^that  the  term  will  be  applied.  Congestive 
stricture  is  but  another  name  for  inflammatory  swell- 
ing of  the  mucous  membrane,  such  as  has  already  been 
described  as  occasionally  causing  retention  of  urine  in 
gonorrhoea.  Spasmodic  stricture  does  not  exist  per  ae, 
though  spasm  may  complicate  either  an  organic 
stricture  or  any  irritated  or  inflammatory  condition, 
of  the  bladder  or  urethra. 

I  A  A 
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Oi^^anic  strictwe  is  a  narrowmg  of  the  urethra 
by  the  formation  of  fibrous  tissue,  aad  results  almoat 
invariably  from  gonorrhcea  or  from  iujuiy.     It  has 
already  been  said  that,  after  the  acute  inflammatory 
stage  of  gonorrhcea  has  subsided,  a  chronic  urethritis, 
or  "  gleet,"  ia  apt  to  persist  for  some  time.      It  is 
to  this  chronic  inflammation  of  the  nr«thra,  rather 
than  to  the  acute  urethritis,  that 
the   organic    Ktricture    ia    to  be 
attributed.     Ail  chronic  inflam- 
mations are  more  liable  to  cause 
the    formation  of   fibrous   tissue, 
and   consequent   induration    and 
thickening,  than  ore  acute  attacks, 
and  thus  the  urethra  is  narrowed 
by  the  contraction   of  scar-tissue 
formed  in  its  walls. 

In  cases  of  laceration,  also,  the 
torn  urethra  is  mended  by  a  scar 
of  fibrous  tissue,  and  this,  like  all 
other  scars,  tends  to  contract,  and 
thus  to  narrow  the  tube.     These 
strictures,  which  are  named  trau- 
matic, are  almost  always  situated 
in  the  bulbous  of   membranous 
urethra,  and  are  often  very  tight 
and  not  easily  dilatable. 
A  Urethra  laid  opan,        Strictures  resulting  from  gonor- 
showing    a    Btrictnre  rhoea  may  affect  any  part  of  the 
«,bont  2   incliefl  from  urethra.     Those  seen  in  museums 

the  meatae.  ,  -        . , 

are  most  common  in  the  mem- 
branous and  bulbous  portions,  but  the  less  severe 
varieties,  which  do  not  so  often  find  their  way  into 
museums,  are  at  least  as  common,  if  not  more  common, 
in  the  penile  urethra.  The  prostatic  urethra  is  never 
the  seat  of  stricture. 

Strictures  are  sometimes  classified  according  to  the 
amount  and  arrangement  of  the  fibrous  tissue  of  which 
they  are  composed.     Thus,  when  the  latter  forms  a 
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marrow  ring  round  the  canal,  the  stricture  is  called 
^annular;  when  it  surrounds  the  tube  for  a  greater 
portion  of  its  length,  tubular;  and  when  baiids  of 
fibres  pass  across  the  lumen  of  the  tube  from  one 
wall  to  another,  the  term  bridle  stricture  is  employed. 
A  stricture  is  generally  narrower  and  less  dilatable 
the  greater  the  amount  of  its  fibrous  tissue,  and  to 
ithose  strictures  in  which  the  urethra  is  bimed  in  a 
mass  of  cicatricial  tissue  the  term  cartilaginous  is 
applied,  on  account  of  their  great  density  and 
iiardness. 

With  regard  to  the  position  of  a  stricture,  it  may 
be  said  that  the  nearer  it  is  to  the  meatus  the  less 
capable  is  it  of  dilatation,  and  strictures  of  the  meatus 
itself  often  yield  only  to  cutting.  These  strictures  not 
infrequently  result  from  venereal  sores. 

BFFSCTS    or    STRZCTUSB. 

The  effects  of  stricture  on  the  urinary  organs  are 
many  and  serious.  They  are  usually  in  proportion 
to  the  amount  of  obstruction  to  the  passage  of  urine, 
and  may  be  to  a  great  extent  prevented  by  proper 
treatment.  Many  slight  strictures  are  never  followed 
■by  any  serious  complications. 

The  urethra  behind  the  stricture  is  in  some  cases 
thickened,  for  its  muscular  coat  hypertrophies  in  order 
to  overcome  the  obstruction.  More  often  the  tube  is 
•dilated  by  the  backward  pressure  of  the  urine,  and  is 
:sometimes  much  pouched. 

The  mucous  membrane  is  often  in  a  state  of  chronic 
inflammation,  and  is  not  infrequently  ulcerated  and 
ragged,  the  lacunae  being  enlarged  and  forming  little 
pockets  in  which  urine  and  inflammatory  exudation 
collect.  In  bad  cases  the  inflammation  extends  to 
the  tissues  around  the  urethra,  and  results  in  the 
formation  of  pus  in  this  situation.  In  other  cases 
ulceration  completely  penetrates  the  urethral  walls, 
and  a  peri-urethral  abscess  is  formed.  This  abscess 
in  time  makes  its  w$.y  to  the  sui'f  ace,  and  bursts,  thus 

A  A  2 
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establishing  a  communication  with  the  exterior,  and 
forming  a  urinary  fistula.  In  these  cases  extra- 
vasation of  urine  is  prevented  by  the  plastic  effusioa 
into  the  peri-urethral  tissues,  but  if  the  thinned  and 
ragged  urethra  yields  suddenly  during  the  act  of 
micturition,  or  if  the  walls  of  the  abscess  are  thin^ 
then  the  urine  is  propelled  through  the  rent  in  the 
urethral  walls,  with  all  the  force  of  an  hypertrophied 
bladder,  into  the  cellular  tissue. 

The  urethra  almost  always  gives  way  in  the  mem- 
branous or  bulbous  portions,  and  the  urine,  guided 
by  the  attachments  of  the  fasciee,  infiltrates  the 
scrotum,  penis,  and  abdominal  walls,  causing  sloughing 
of  the  cellular  tissue  wherever  it  extends.  In  bad  cases 
large  portions  of  the  urethra  itself  may  slough. 

Retention  of  urine  does  not  result  from  oblitera- 
tion of  the  urethra,  but  is  always  brought  about  by 
some  complication. 

It  has  already  been  said  that  the  mucous  membrane 
in  the  neighbourhood  of  the  stricture  is  often  in- 
flamed, and  it  is  easy  to  understand  that  anything 
which  causes  an  increase  of  this  condition,  i,e.y  any- 
thing which  excites  active  congestion,  may  induce  such 
an  amount  of  swelling  as  to  temporarily  block  up  the 
already  obstructed  tube.  In  addition  to  this,  spasm 
of  the  muscles  at  the  neck  of  the  bladder  or  of  the 
urethra  itself,  may  result  from  the  congestion,  or 
from  an  acid  state  of  the  urine.  Again,  where  there 
is  any  peri-urethral  inflammation  or  collection  of  pus, 
the  pressure  of  the  inflammatory  products  may 
obstruct  the  flow  of  urine.  It  will  thus  be  seen  that: 
the  flnal  cause  of  retention  is  almost  always  some  local 
spasm,  congestion,  or  inflammation,  and  a  knowledge 
of  this  is  the  true  key  to  all  efficient  treatment. 
Such  conditions  are  usually  transient,  and,  when  they 
have  subsided,  the  urine  is  often  again  voided  volun- 
tarily, and  instruments  which  could  not  previously  be 
passed  are  readily  introduced. 

However  long  urine  is  retained,  the  bladder  hardly 
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-ever  gives  way.  In  cases  of  stricture,  this  viscus  is 
usually  hypertropliied,  and  by  its  involuntary  con- 
tractions, not  only  causes  the  patient  much  pain, 
but   also    over-distends   the  „ 

arethra  behind  the  stricture. 
It  is  in  consequence  of 
these  conditions  that  in  bad 
-casesof  retention  the  urethra 
bursts,  and  the  urine  is  ex- 
travtisated. 

The  bladder  in  all  long- 
standing cases  of  stricture 
becomes  hypertrophied  —  a 
-condition  which  results  from 
the  increased  force  required 
to  expel  the  urine.  The 
muscular  coat  of  the  bladder 
isuormally  arranged  in  inter- 
lacing bundles  or  fasciculi, 
And  as  these  become  greatly 
increased  in  size  in  all  cases 
of  hypertrophy,  and  are  seen 
AS  prominent  bands  beneath 
iihe  mucous' membrane,  the 
term  "  fasciculated "  is 
often  applied  to  such  blad- 
ders. On  account  of  this 
Arrangement  of  the  muscular 
■coat,  the  mucous  membrane 
between  the  different  fasciculi 
is    insufficiently    supported, 

and,  when  the  bladder  con-       A  Penis  with*  Stricture  ot 
tracts  and  the  tension  of  the   "■"  Urelhr*  luthe  Mfmbran- 
auid  in  i.  i.  »ta^,  the  »u-  ai/r-S-uTCK: 
cous  coat  tends  to  yield,  and   phied. 
to  herniate  or  protrude  be- 

tweenthehundlesof  muBcularfihres.  Such  a  protrusion 
is  called  a  "  saccnliui,"  and  a  bladder  so  affected  is 
said  to  he  "  laccidated."    Sacculi  vary  much  in  size, 
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and  are  sometimes  sufficiently  capacious  to  hold  as 
much  as  a  pint  of  urine.  However  large  they  may 
be,  their  orifice  of  communication  with  the  bladdar 
is  always  small.  They  are  liable  to  cause  much 
trouble,  for,  having  no  muscular  wall,  they  are  unable 
to  empty  their  contents  satisfactorily,  and  urine 
remaining  in  them  is  liable  to  decompose  and  so  to 
keep  up  cystitis.  In  other  cases  the  sacculi  contract 
adhesions  to  the  intestines  and  other  neighbouring: 
structures. 

The  thickened  bladder  is  often  the  seat  of  cystitis, 
and,  where  this  has  been  of  long  standing,  the  mucous 
membrane  is  much  pigmented,  and  of  a  dtdl  slate 
colour.  Ulceration  is  not  common.  The  dilatation  of 
the  ureters  and  disease  of  the  kidneys,  which  may 
follow  on  stricture,  are  described  in  the  following 
chapter. 
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CHAPTER  XLIII. 
SVRGZCAXi  KIDMBT— PTSXiO- 


The  term  surgical  kidney  has  long  been  applied  to 
those  cases  in  which  the  renal  organs  become  diseased 
as  a  result  of  some  obstruction  to  the  outflow  of 
urine  from  the  bladder,  but  precisely  similar  patho- 
logical conditions  may  result  in  a  single  kidney  from 
any  mechanical  blocking  of  its  ureter.  The  name  is 
a  bad  one,  for  it  seems  to  indicate  that  such  kidneys 
result  from  surgical  interference,  whereas  the  reverse 
is  the  case  :  they  result  from  want  of  proper  surgical 
treatment.  Pyelo-nephritis  has  of  late  been  suggested 
as  an  alternative  name,  but  is  itself  not  altogether 
free  from  objection. 

Canses. — The  diseases  of  the  urethra  and  bladder 
which  cause  surgical  kidney  act  in  more  ways  than 
one.  First,  it  may  be  said  that  any  persistent 
irritation  of  these  parts  is  liable  to  cause  reflexly 
chronic  hypersemia  of  the  kidneys — a  condition  which, 
when  prolonged,  results  in  cell  exudation  and  the 
formation  of  flbrous  tissue  between  the  tubules,  and 
thus  causes  "  interstitial  nephritis."  Second,  any- 
thing which  obstructs  the  outflow  of  urine  from  the 
bladder  tends  to  obstruct  the  exit  of  urine  from  the 
ureters  into  the  bladder.  At  first  sight  this  does  not 
appear  quite  clear,  for  the  cavities  of  the  ureters  are 
not  directly  continuous  with  that  of  the  bladder, 
their  orifices  being    valvular    and   never  becoming 
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dilated.  Why,  then,  sliould  they  have  difficulty  in 
emptying  their  contents  1  The  answer  is  twt^old. 
Fii^,  obstruction  to  the  esit  of  urine  causes  hJpe^ 


trophy  and  induration  of  the  bladder- walls,  and,  88 
the  ureters  pass  obliquely  through  the  thickened 
tissues,  they  are  thus  subjected  to  compressioa. 
Second,  if  the  bladder  is  frequently  orer-distended, 
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the  tension  within  it  is  so  greatly  raised  that  it  is 
difficult  for  more  urine  to  find  an  entrance.  In  both 
these  -  ways  the  urine  is  retained  under  pressure 
in  the  ureters,  and  these  tubes  become  first  hyper- 
trophied  and  afterwards  distended.  But  the  ureters 
are  directly  continuous  with  the  pelves  and  calices  of 
the  kidneys,  and  thus  these  also  are  distended  by  the 
retained  urine.  This  distension  of  the  renal  cavities 
causes  chronic  irritation  of  the  kidneys,  and  so 
interstitial  nephritis,  as  well  as  absorption  of  the 
glandular  tissue  itself.  It  is  a  rule  of  pathology  that 
constant  pressure  induces  atrophy,  and  the  pressure 
of  the  retained  urine  causes  atrophy  or  absorption  of 
the  pyramids,  whilst  it  simultaneously  distends  the 
pelvis  and  calices,  and  in  time  reduces  the  gland  to  a 
collection  of  cysts  bounded  only  by  the  distended 
capsule  and  by  thin  septa  of  I'enal  tissue. 

Morbid  appearances. — Examination  of  the 
kidneys  and  their  ureters  in  these  cases  shows  a 
variety  of  conditions,  for  whereajs,  in  some,  inflam- 
matory changes  with  induration  and  contraction 
prevail,  in  others  the  effects  of  distension  are  most 
marked. 

Thus,  the  ureters  are  thickened  both  by  an 
increase  of  their  muscular  coat  and,  by  the  formation 
of  fibrous  tissue.  They  may  be  distended  in  very 
varying  degrees.  It  is  common  to  find  them  as  large 
as  a  crow-quill,  but  in  exaggerated  cases  they  may 
attain  the  size  of  the  oesophagus  or  of  a  piece  of  small 
intestine.  The  more  they  are  dilated,  the  more 
tortuous  and  pouched  do  they  become.  The  longer 
and  the  more  often  they  have  been  inflamed,  the 
darker  and  more  pigmented  does  their  mucous  lining 
appear. 

The  kidneys  are  generally  found  to  be  unusually 
adherent  to  the  fat  in  which  they  lie.  When  chronic 
interstitial  nephritis  has  been  more  marked  than 
distension  of  the  pelvis  and  calices,  the  glands  are 
small ;  when  the  latter  condition  has  prevailed,  they 
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may  be  dieterided  to  almoBt  any  size.  The  capsniee 
are  usually  adherent.  Small  o^gts,  the  size  of  peas, 
are  found  in  the  cortex,  and  result  from  the  dilatation 
of  tubules  which  have  been  obstructed  by  the  pressure 
of  the  surrounding  fibrous  tissue.  On  section,  the 
renal  tissue  is  found  to  be  tough  and  resistant,  tbe 
cortex  is  irregular  and  puckered,  and  the  renal 
Fia.  33. 


Section  through  the  Cortical  Foiiioa  of  11  Surgical 
Kidaey.  There  is  much  iacra&se  of  coauective  tlsBae, 
and  the  remaining  renid  tubnlee  lire  undei^ing  cvatic 
dilataUon.    {Zeiss,  A.) 

substance  itself  is  more  or  less  atrophied,  as  already 
explained. 
Oa  niicroscopical    examination,    the   fibrous 

stroma  of  the  kidney  is  seen  to  be  increased  in 
quantity,  the  renal  tubules  being  separated  from  one 
another  by  a  growth  composed  of  small  cell  exuda- 
tion and  of  connective  tissue  of  varying  density.  The 
new  tissue  is  often  very  vascular,  and  in  some  cases 
the  walla  of  the  vessels  are  increased  in  thicknees. 
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The  reiial  epithelium  varies  much  in  different  tubes ; 
in  some  it  is  natural,  in  others  granular  or  fatty, 
whilst  some  tubuleB  are  denuded  of  their  epithelial 
lining.  Distension  of  the  tubules  is  common,  and 
definite  cysts  are  often  formed  in  the  cortex. 

ACVlTB   SVPPVKATZVB  VXPBKITIS. 

A  kidney  in  such  a  condition  as  that  above  described 
is  liable  to  become  at  any  time  the  seat  of  acute 
inflammation  and  suppuration,  and  to  pass  into  a 
state  of  "  acute  suppurative  nephritis."  Suppurative 
nephritis  usually  results  from  an  extension  of  inflam- 
mation from  the  bladder,  and  is  often  induced  by  an 
attack  of  retention  of  urine,  by  frequent  or  forcible 
catheterization,  and  by  operations  on  the  urethra  or 
bladder.  The  fact  is,  that  the  kidneys  in  such  cases 
are  in  such  a  precarious  state  that  a  mere  trifle  may 
throw  them  off  their  balance,  and  exposure  to  cold  or 
wet,  such  as  might  in  normal  circumstances  induce  a 
slight  congestion,  will  in  these  cases  bring  on  an  acute 
,  nephritis.  It  is  for  this  reason  that  surgeons  are  so 
careful  about  operating  on  patients  in  whom  these  con- 
ditions are  suspected,  for  the  most  trifling  operation, 
especially  on  the  urinary  organs,  may  induce  suppu- 
ration in  the  kidneys,  and  complete  suppression  of 
urine.  If  a  post-mortem  examination  be  made  after 
death  from  such  a  cause,  the  following  conditions  will 
usually  be  found : — 

Morbid  appearances* — Both  kidneys  are  gene- 
rally affected,  but  one  is  often  more  diseased  than  the 
other.  Each  is  larger  than  natural,  and  in  some 
cases  is  three  or  four  times  the  normal  size.  The 
capsules  usually  peel  off  easUy,  having  become  loosened 
by  exudation  beneath  them.  The  surface  of  the 
gland  is  mottled.  In  some  places  it  is  dark  and 
congested ;  in  others,  small  collections  of  pus  are  seen 
thinly  covered  by  renal  tissue.  A  section  liberates 
much  pus  mixed  with  urine,  which  usually  smells 
badly.     The  pelvis  and  calices  are  congested,  and  of  a 
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dark-purple  or  slate  colour.  The  renal  tissue  is  very 
soft  and  friable,  and  parallel  with  the  renal  tubes  are 
white  streaks  of  pus,  which  often  lead  up  to  the 
abscesses  in  the  cortex. 

Microscopical  examination  shows  a  general 
infiltration  of  the  kidney  with  leucocytes..  These  are 
in  places  collected  into  masses,  and  represent  areas 
in  which  the  inflammation  has  progressed  to  the 
formation  of  an  abscess.  The  renal  epithelium  is 
swollen,  and  the  tubes  are  often  filled  with  cast-off 
cells  and  leucocytes.  Here  and  there  collections  of 
red  blood-cells  are  found,  indicating  that  an  over- 
distended  vessel  has  given  way,  and  its  contents 
have  escaped.  Micrococci  are  found  in  all  parts  of 
the  section,  especially  in  the  neighbourhood  of  the 
developing  abscesses. 

The  pathology  of  acute  suppurative  nephritis  has 
been  much  discussed,  and  various  explanations  have 
been  advanced.  It  appears  probable  that  in  most 
cases  the  condition  is  the  result  of  acute  inflammation 
propagated  from  the  bladder  to  the  pelvis  and  calicos, 
and  extending  thence  to  the  renal  tissue;  but  in 
some  the  inflammation  seems  to  originate  in  the  renal 
tissue  itself,  and  is  then  probably  the  result  of  acute 
congestion  occurring  in  an  organ  already  in  a  state 
of  chronic  inflammation. 
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BZSSASSS  or  TBB  BZiABDBa. 

CTBTZTZS. 

CTSTiTiSy  or  inflammation  of  the  bladder,  is  chiefly 
met  with  as  a  complication  of  other  diseased  con- 
ditions of  the  genito-urinary  tract,  but  may  also 
originate  from  exposure  to  cold  and  wet,  or  during 
the  course  of  one  of  the  exanthemata. 

In  many  cases  it  results  from  an  extension  of 
gonorrhoea!  inflammation  from  the  urethra  or  pros- 
tate ;  in  others,  from  retention  of  urine  in  patients 
with  enlarged  prostate  or  stricture  of  the  urethra; 
whilst  the  irritation  caused  by  calculi,  the  passage  of 
instruments,  the  presence  of  new  growths,  and  an 
irritating  condition  of  the  urine  account  for  most  of 
the  remaining  cases. 

In  its  more  acute  forms  cystitis  is  characterized 
by  the  appearances  common  to  inflammation  of  any 
mucous  surface,  namely,  redness  and  swelling.  These 
changes  are  accompanied  by  catarrh,  and  the  conse- 
quent admixture  of  the  urine  with  serum,  mucus,  and 
epithelial  debris.  In  bad  cases  the  inflammation 
may  progress — ulceration  may  ensue,  and  a  purulent 
catarrh  be  established.  Occasionally,  portions  of  the 
mucous  lining  slough,  and  sometimes  false  membranes 
of  a  diphtheritic  character  are  formed. 

Chronic  cystitis  is  characterized  by  the  formation 
of  much  stringy  and  viscid  mucus,  and  by  alkalinity 
of  the  urine.     This  state  of  the  urine  results  from 
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the  action  of  a  ferment  present  in  the  mucoid  secre- 
tion, which  causes  decomposition  of  the  urea,  and  the 
formation  of  carbonate  of  ammonia.  The  alkaline 
urine  in  its  tiu*n  keeps  up  the  cystitis,  and  thus  the 
two  conditions  act  and  react  on  each  other.  All 
alkaline  urine  contains  micrococci  and  bacteria.  It 
is  a  well-recognized  fact  that  retention  of  urine  is  a 
very  common  cause  of  decomposition  of  that  fluid, 
and  in  the  opinion  of  some  surgeons  the  decomposition 
always  results  from  the  passage  of  instruments  and 
the  conveyance  of  septic  matter  to  the  interior  of  the 
bladder.  That  this  is  a  fertile  source  of  cystitis  and 
alkaline  urine  cannot  be  doubted,  but  it  is  certainly 
not  correct  to  say  that  it  is  the  invariable  or  even  the 
common  cause.  Numerous  cases  of  alkaline  urine 
come  under  notice  in  which  no  instrument  has  been 
passed,  and,  to  explain  these,  it  has  been  suggested  that 
mucus  sticks  about  the  urethra,  and  that  the  growth 
of  organisms  and  decomposition  extend  along  it  from 
the  meatus  to  the  bladder.  This,  again,  may  be  true  of 
some  cases,  but  there  is  no  necessity  to  raise  any  such 
dif&culties  or  supply  such  doubtful  explanations.  It 
is  quite  certain  that  micrococci  can,  and  do,  obtain 
access  to  the  interior  of  the  body  independently  of 
any  wound  or  direct  means  of  communication,  and 
it  is  highly  probable  that  they  are  incapable  of  doing 
much  harm  except  when  in  contact  with  unhealthy 
'  tissues.  There  is  no  more  difficulty  in  explaining  the 
presence  of  micro-organisms  in  the  inflamed  bladder 
than  in  the  pus  of  an  acute  abscess. 

An  examination  of  the  bladder  of  a  patient 
who  has  died  with  chronic  cystitis  generally  reveals  a 
contracted  viscus  with  thickened  walls,  but  it  is 
evident  that  the  appearances  due  to  the  chronic 
inflammation  will  often  be  masked  by  pathological 
changes  resulting  from  the  trouble  which  has  itself 
been  the  cause  of  the  cystitis — e,g,^  stricture,  enlarged 
prostate,  kc. 

The  mucous  membrane  is  swollen  and  thickened, 
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with  prominent  veins,  and  areas  of  congestion  and  sub- 
mucous extravasation.  Its  colour  is  dark  grey,  with 
patches  of  purple  or  dusky  red.  Fhoephatic  deposits 
are  often  found  in  places,  and  occasionally  ulceiB  may 
be  seen  about  the  trigone. 

The  urine  in  such  a  ca^  is  turbid  and  alkaline, 
gliving  a  foul  ammoniacal  smell.  It  is  mixed  with 
mucus,  pus,  and  blood,  and,  on  standing,  deposits 
crystals  of  triple  phosphate. 

TVMOmtS    or    THE    SKABSEB. 

Tumours  of  the  bladder  may  be  divided  into  inno- 
cent and  malignant.  The  latter  are  considerably 
the  more  common. 


A  Bladder  with  a  SeiSilo  Villons  Tnmonr. 

The  innocent  growths  may  be  subdivided  into 
papillomata  or  villous  tumours,  mucous  polypi,  and 
fibrous  polypi.  Of  these,  the  papillomata  are  the 
most  common.  The  surface  of  one  of  these  growths 
is  covered  witii  delicate  braot^ed  processes,  or  papillte, 
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which  float  in  water,  giving  it  a,  ah&ggy  or  "  villous" 
appearance.  Each  papilla,  on  microscopic  exami- 
nation, ia  found  to  conaifit  of  a  delicate  central  stalk 
of  very  fine,  loose  connective  tissue,  in  which  are 
embedded  many  round  and  oval  cells.  This  stalk, 
which  contain.s  a  central,  looped  blood-vessel,  is  covered 
by  a  layer  or  layers  of  oval  or  fusiform  epithelial  cells. 
Tlie  whole  growth  is  usually  sessile,  being  attached  to 
the  bladder  by  a  broad  base,  but  is  sometimes  dis- 
tinctly pedunculated.  On  account  of  their  extremely 
delicate  structure,  such  tumours  are  liable  to  give  rise 
to  considerable  hoemorrhage. 

no.  8s. 


Mucous  polypi  are  rare,  and  are  met  with  only 
in  children.  They  are  composed  of  myxomatous  tissue, 
such  as  is  found  in  the  common  mucous  polypi  of  the 
nose.  In  some  cases  they  ore  veiy  numerous,  cover- 
ing the  greater  part  of  the  vesical  mucous   mem- 

FibrOTUt  polsrpi  are  also  rare.  They  occur  in 
children,  and  are  liable  to  prove  fatal  by  interfering 
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with  the  passage  of  urine,  and  thus  inducing  disease 
of  the  Hdneya. 

MaligiUUlt  tomoon  of  the  bladder  are  moi« 
common  than  the  innocent  growths  already  mentioned. 

Of  the  cardnomata,  scirrhous  cancer  may  be  said 
never  to  occur  in  the  bladder,  whilst  encephaloid 
growths  are  also  rare.  Epithelioma,  is  often  met  with, 
and  may  originate  on  any  part  of  the  surface  of  the 
viscus.     It  chiefly  attacks  men  past  middle  age,  and 


A  Bladder  witb  a  Large  Ctuic«rouB  Growth,  the 
surface  of  which  has  ulcentUd  aud  ia  ragged  and 
shreddj-. 

is  sometimes  seen  growing  on  two  or  more  separate 
portions  of  the  mucous  membrane.  The  surface  of 
^n  epithelioma  usually  ulcerates  before  the  growth 
.attains  any  considerable  size,  anil  the  tumour  itself, 
being  macerated  in  the  urine,  becomes  shreddy  and 
roughened,  forming  what  has  been  called  "villous 
■cauixr."  Such  growths  present,  in  their  early  stage, 
.a.  very  close  resemblance  to  the  innocent  villous 
tumours  described  above,  but,  unlike  the  latter,  they 
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tend  to  infiltrate  the  surrounding  tissues,  and,  in  rare 
cases,  cause  glandular  affection  and  secondary  tumours 
in  the  viscera.  Their  growth  is  slower  thsua  is  usual 
in  epitheliomata  of  many  other  parts,  and  often  extends 
over  a  year  or  two. 

Sarcomata  are  of  less  common  occurrence  in  the 
bladder  than  carcinomata.  They  appear  to  behave 
as  do  sarcomata  in  other  situatums — infiltrating, 
breaking  down,  and  occasionally  disseminating. 

The  above  short  description  of  bladder  tumours 
would  be  incomplete  without  some  reference  to  the 
effects  which  they  produce  on  the  urinary  organs. 
These  effects  differ  much  according  to  the  nature  of 
the  growth. 

The  innocent  tumours,  as  a  r^le,  cause  but  little 
vesical  irritation,  and  often  no  cystitis  at  alL  The 
papillomata  and  mucous  polypi  chiefly  give  rise  to 
trouble  by  the  haemorrhage  which  takes  place  from 
their  surfaces.  This  is  often  the  only  symptom 
which  the  surgeon  finds  to  guide  him,  for,  as  a  rule, 
they  are  so  soft  as  to  escape  detection,  both  by  the 
sound  and  by  rectal  examination.  Any  innocent 
growth,  if  it  obstructs  the  orifices  of  the  ureters  or 
urethra,  may  give  rise  to  further  trouble,  and  produce 
secondary  <fisease  of  the  kidneys,  with  distension  of 
their  pelves  and  calices,  and  absorption  of  the  renal 
tissue. 

Malignant  growths,  on  the  other  hand,  usually 
cause  much  vesical  irritation,  and  set  up  severe  and 
intractable  cystitis,  with  alkaline  and  foul  urine  mixed 
with  blood  and  pus.  In  addition  to  this,  such  tumours 
are  usually  readily  felt  by  instruments  in  the  bladder, 
or  by  the  finger  in  the  rectum,  for  the  wall  of  the 
latter  viscus  is  often  infiltrated.  When  a  patient 
dies  of  a  malignant  growth  in  the  bladder,  suppurative 
nephritis  is  usually  found  at  a  post-mortem  exami- 
nation, and  is  readily  explained  by  the  extension  of 
inflammation  from  the  bladder,  as  well  as  by  the 
occasional  obstruction  to  the  passage  of  urine. 
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DZ8BASBS   or  TBB  P&OSTATB. 

VS08TATZTZS. 

Acnte  inflammation  of  the  prostate,  or  '^  prostatitis/' 
is  commonly  the  result  of  gonorrhoea,  and  arises  from 
a  direct  extension  of  the  inflammation  from  the  pros- 
tatic urethra.  It  may  also  be  set  up  by  the  passage 
of  instruments. 

Prostatitis  causes  much  swelling  of  the  whole  gland, 
and  is  accompanied  by  great  pain,  frequency  of  mic- 
turition, and  fever.  In  some  cases  the  swollen  gland 
interferes  with  the  passage  of  urine,  and  causes  reten- 
tion. In  many  patients  the  inflammation  terminates 
in  suppuration,  with  much  brawny  induration  of  the 
perineum.  The  pus,  if  left  alone,  may  make  its  way 
in  various  directions.  In  favourable  cases  it  bursts 
into  the  prostatic  urethra,  and  is  then  evacuated  with 
but  little  trouble.  In  other  instances  it  passes  back- 
wards into  the  rectum.  Sometimes,  but  fortunately 
rarely,  it  escapes  into  the  cellular  tissue  around  the 
prostate,  and  there  becomes  diffused,  setting  up  general 
cellulitis  and  suppiu^tion.  It  is  evident  that  rupture 
in  the  latter  situation  is  fraught  with  more  trouble 
and  danger  to  the  patient  than  when  the  pus  escapes 
into  the  urethra  or  rectum. 

Chronic  prostatitis  results  from  an  acute  attack, 
or  from  gonorrhoea,  stricture,  or  exposure  to  cold  and 
wet.     It  is  accompanied  by  slight  enlargement  and 

B  B  2 
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tenderness  of  the  gland,  with  gleety  discharge,  and  is 
usually  very  chronic  and  troublesome  to  treat. 

BTVBRT&OPBT  Ol*  TBB  PBOSTJkTB. 

Hypertrophy  of  the  prostate  is  essentially  a  disease 
of  late  life,  seldom  or  never  commencing  before  the 
age  of  fifty-two  years,  and  being  much  more  common 
over  sixty.  It  does  not  appear  to  have  any  definite 
cause. 

The  gland  may  be  enlarged  as  a  whole,  all  its  three 
lobes  being  equally  hypertrophied,  or,  whilst  there  is 
general  eiJargement,  one  or  other  lobe  may  be  more 
hypertrophied  than  the  remainder.  Rarely,  the  in- 
crease in  size  affects  one  lobe  alone. 

A  normal  prostate  is  composed  of  fibrous  tissue, 
gland  tissue,  and  involuntary  muscle  fibre,  but  in  the 
hypertrophied  organ  the  normal  proportions  of  the 
several  constituents  are  seldom  preserved.  In  most 
cases  the  fibrous  tissue  is  increased  far  more  than  are 
the  glandular  and  muscular  structures,  and  the  organ, 
consequently,  is  more  dense  and  firm  than  natural. 

The  size  of  enlarged  prostates  varies  greatly,  but 
the  slighter  hypertrophies  not  infrequently  cause 
quite  as  much  trouble  as  do  the  more  marked  enlarge- 
ments. 

In  many  specimens  of  hypertrophied  prostates  de- 
finite tumours  are  found  on  section.  These  are 
usually  firm,  white,  and  fibrous,  sometimes  no  larger 
than  peas,  in  other  cases  as  large  as  a  walnut.  They 
are  surrounded  by  a  capsule,  and,  on  microscopic  exami- 
nation, are  seen  to  be  composed  of  fibrous  and  mus- 
cular tissue.  Other  tumours,  not  so  white  and  dense, 
and  not  so  definitely  encapsuled,  consist  of  a  fibrous 
stroma  in  which  is  embedded  gknd  tissue,  whoee  adni 
are  often  distended  so  as  to  form  minute  cysts. 

nie  effects  of  prostatic  hsrpertropliy  are  seen 
in  the  urethra,  bladder,  ureters,  and  kidneys. 

nLC  urethra  is  in  all  cases  lengthened  in  propoav 
tion  to  the  size  of  the  growth,  and  in  some  cases  the 
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prostatic  portion  of  the  tube  measures  two  or  three 
inches,  instead  of  an  inch  and  a  quarter.  On  account 
of  this,  prostatic  catheters  are  made  longer  than  others. 
In  addition  to  its  increase  in  length,  the  urethra  be- 
comes more  or  less  tortuous.  Thus,  if  one  lateral  lobe 
be  more  enlarged  than  the  other,  it  will  cause  the 
urethra  to  bulge  towards  the  opposite  side;  if  the 
middle  lobe  be  enlarged,  the  urethral  floor  will  be 
pushed  up  from  below  so  as  to  cause  a  convexity  in 

Fro.  87. 


An  Enlai^ed  Froatste  with  nu  HjpertFophied 
Bladder.  A  saccnluB  has  developed  at  the  nppermoBt 
part  of  til e  bladder. 

this  situation.  If  there  is  much  general  enlargement, 
the  urethra  becomes  compressed,  so  that  the  lumen 
of  its  tube  is  narrowed  imd  the  passage  of  urine 
is  interfered  with.  In  this  way  retention  may  be 
caused. 

In  the  bladder  the  urethral  orifice  is  pushed 
upwards,  so  that  it  no  longer  occupies  the  lowest 
position  in  the  erect  posture,  and  thus  predisposes  the 
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urine  to  collect  in  a  pouch  behiud  it.  On  aiDComit  of 
the  obBtruction  offered  to  the  passage  of  urine,  the 
vesical  walls  hypertrophy,  and  the  organ  may  subae- 
quently  become  fasciculated  and  sacculated,  aa  de- 
scribed in  a  previous  chapter.  When  the  middle  lobe 
is  much  enlarged,  it  tends  to  become  pedunculated 
and  to  extend  towards  the  vesical  cavity.     It  thus 

Fto.  se. 


Section  of  ■  Dilated  Blftdder,  showing  the  poaching 
of  tha  bladder-wall  which  occars  behind  on  enluved 
prostate.'    A  bristle  haa  been  introdnced  into  Uie  left 

becomes  a  veryprominent  cause  of  difficult  micturition 
and  retention  of  urine,  for  it  not  only  lies  directly 
over  the  urethral  orifice,  but  tends  to  be  thrust  down 
as  a  valve  over  that  orifice  by  the  pressure  of  the 
urine  in  attempts  at  micturition. 
As  time  goes  on,  and  micturition  becomes  increas- 
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ingly  diiiicult,  more  and  more  urine  is  habitually 
retained,  and  this  for  several  reasons.  The  more 
nearly  the  bladder  is  emptied,  the  less  efficaciously 
is  it  able  to  contract  with  force  on  its  contents; 
and  the  more  the  urethral  orifice  is  pushed  up  by 
the  enlarged  gland,  the  more  does  urine  collect  in 
the  lowest  part  of  the  bladder  behind  the  prostate. 
Again,  when  the  enlarged  median  lobe  acts  as  a  valve, 
occluding  the  urethral  orifice  on  any  attempt  at  mic- 
turition, urination  becomes  possible  only,  when,  by  the 
distension  of  the  bladder  and  the  traction  on  its  walls, 
the  median  lobe  is  drawn  upwards  and  backwards  and 
removed  from  the  urethral  aperture.  Even  then,  as  the 
bladder  contracts  and  empties  its  contents,  the  middle 
lobe  again  settles  down  and  prevents  the  complete 
expulsion  of  the  urine.  But  as  the  obstruction  to 
micturition  becomes  greater,  the  bladder  becomes 
habitually  more  and  more  distended,  until  finally, 
being  always  as  full  as  it  will  hold,  it  ceases  to  act 
as  a  reservoir.  The  urine  which  flows  into  it  from 
the  ureters  constantly  dribbles  out  through  the  ure- 
thra, and  permanent  incontinence  therefore  results. 
In  time,  a  bladder  which  is  thus  chronically  over-dis- 
tended loses  tone,  and  becomes  paralysed  or  atonied. 

The  retention  in  its  turn  sets  up  cystitis,  with 
alkalinity  of  the  urine  and  the  secretion  of  much 
sticky,  viscid  mucus.  The  urine  is  often  very 
foul  indeed,  and  in  bad  cases  contains  pus  and  blood 
derived  from  the  ulcerated  bladder-walls.  Occasion- 
ally, phosphates  are  deposited  in  the  alkaline  urine, 
and  form  concretions  on  the  mucous  membrane. 
In  other  cases  definite  calculi  may  be  formed. 

The  effect  of  the  retention  of  urine  and  of  the 
hypertrophy  of  the  bladder-walls  is  digtension  of 
the  ureters  and  of  the  rettal  pelves  and  calices. 
Pyelitis  and  nephritis  may  also  be  caused  by  exten- 
sion of  inflammation  from  the  bladder. 

In  addition  to  the  chronic  retention  of  some  of  the 
urine  in  cases  of  enlarged  prostate,  acute  and  com- 
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plete  retention  is  liable  to  result  from  anything  which 
causes  congestion  of  the  prostate  and  consequent 
swelling  of  the  gland.  Thus,  a  man  who  has  always 
been  able  to  pass  his  water,  although  with  difficulty, 
may  have  an  attack  of  acute  retention  as  the  result 
of  exposure  to  cold  and  wet,  or  of  indulgence  in 
alcoholic  liquors.  Either  of  these  may  cause  pros- 
tatic congestion  and  swelling— -conditions  which  are 
usually  temporary  and  amenable  to  properly  directed 
treatment. 

TVKOiniS    OF    TBB    PSOSTATZ. 

Innocent  tumours  of  the  prostate,  which  consist  of 
fibrous  or  glandular  tissues  and  complicate  general 
hypertrophy,  have  already  been  described ;  they  are 
almost  the  only  new  growths  of  an  innocent  nature 
that  are  met  with  in  this  gland. 

Malignant  tumours  are  usually  carcinomata, 
though  sarcomatous  growths  have  been  observed. 
The  carcinomata  are  of  the  glandular  or  spheroidal- 
celled  variety,  and  are  more  often  soft  or  "  medullary" 
than  hard  or  "  scirrhous."  They  grow  rapidly,  and 
tend  to  cause  the  same  complications  as  similar 
tumours  arising  in  the  bladder.  Not  infrequently 
they  cause  pressure  on,  or  f ungate  into,  the  rectum. 

PS08TATZC    CA&Cir&Z. 

The  calculi  which  are  of  common  occurrence  in  the 
prostates  of  old  men  have  nothing  to  do  with  urinary 
calculi.  They  are  developed  in  the  glandular  tissue, 
and  form  small  concretions  about  the  size  of  grains- 
of  barley,  and  seldom  larger.  They  are  commonly 
multiple,  and  by  their  mutual  pressure  become 
facetted.  In  most  cases  they  give  rise  to  no  trouble^ 
but  in  some  cause  difficulty  of  micturition,  and  more 
rarely  suppuration  in  the  prostate.  They  are  com- 
posed almost  entirely  of  phosphate  of  lime,  with  about 
1 5  per  cent,  of  animal  matter. 
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TVBB&CVZiAa  DISBASB  OF  TBB 
OBBXTO-VBZNaBV  TRACT. 

TuBBRCULOSis  may  affect  any  part  of  the  genito- 
urinary tract,  and,  as  it  is  specially  liable  to  attack 
many  parts  in  the  same  patient,  it  is  advisable  to 
treat  of  the  disease  as  a  whole.  It  may  commence 
in  the  bladder,  kidneys,  or  testes,  and  is  especially 
common  in  young  adults. 

The  first  morbid  change  in  the  bladder  is  the 
growth  of  small  grey  tubercles,  such  as  are  commonly 
seen  wherever  tuberculosis  occurs.  These,  which  are 
most  numerous  about  the  trigone,  after  a  time  break 
down  and  form  circular  superficial  ulcers  without  any 
induration  or  thickening.  By  an  extension  of  this 
process,  the  mucous  lining  is  destroyed  and  general 
cystitis  is  set  up. 

In  the  ureters  similar  changes  ensue,  and  these 
ti^bes  become  ulcerated  and  roughened;  their  walls 
also  are  usually  much  thickened.  In  some  cases  great 
obstruction  is  offered  to  the  passage  of  urine,  and 
occasionally  the  ureter  is  practically  obliterated. 

In  the  kidneys  the  pelvis  and  calices  are  chiefly 
affected.  Their  mucous  lining  becomes  swollen  and 
thickened,  and  in  time  ulcerated,  forming  a  soft  pulpy 
membrane  like  a  piece  of  sodden  wash-leather.  The 
discharge  from  the  inflamed  surfaces  is  at  first  mucoid^ 
but  very  soon  becomes  purulent  and  blood-stained. 
The  course  of  the  disease  differs  much  in  different 
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caaee.     In  some,  the  urine  finds  difficvilty  in  obtain- 
ing an  exit  on  account  of  the  Bwelling  of  the  ac^ 

tissues  and  obstruction  in  the  ureter,  and  the  pelvis 


A  Tnbaroular  Kidney  and  Ureter.  The  kidn^ 
BbowB  numeroas  cavitieB  which  were  Slled  wiUi 
cueons  pns.  The  mncona  lining  oS  the  ureter  is 
onghened  and  nlcentsd,  and  the  whole  tube  is  mnch 


and  calices  consequently  become  distended,  and  the  whole 
kidney  greatly  enlarged.  Suppuration  commonly 
extends  to  the  kidney  substance,  and  in  time  to  the 
peri-nephritic  tissue,  causing  in  the  latter  situation  the 
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formation  of  a  peri-nepliritic  abacesB.     Hun  may  come 
to  the  surface  aitd  burst  externally,  the  patient  Bub- 


Tnbercnlu  DieeiBe  of  the  Teatee,  Tasft  Deferenlu,  and  Prostate. 
The  testea  ue  etndded  with  numerous cdseous  nodules,  the  V4s&defe- 
lentia  are  thickened,  Bud  the  prostate  coutaiDBaUrgeabsceBB-ca^f. 

sequently  dying  from  exhaustion  or  from  destruction 
of  the  renal  secreting  substance.     In  other  cases  the 
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inflammatory  process  gradually  subsides,  the  exudation 
diminishes,  and  many  of  the  products  of  inflammation 
undergo  caseation,  forming  a  putty-like  pultaceous 
mass.  The  kidney  in  such  a  case  loses  all  functional 
activity,  and  is  practically  placed  outside  the  organism, 
just  as  much  as  is  a  caseous  lymphatic  gland.  If  the 
other  kidney  is  healthy,  and  is  capable  of  becoming 
hypertrophied  to  a  sufficient  extent,  life  may  be  pro- 
longed indeflnitely. 

In  many  patients  the  disease  commences  as  a 
deposit  of  tubercle  in  the  renal  cortex.  Erom  this,  as 
from  a  centre,  the  mischief  spreads,  other  deposits 
occur  in  diflerent  portions  of  the  gland,  and  thus 
several  caseous  masses  are  formed.  Any  of  these 
may  burst  into  the  pelvis,  and  from  this  the  tubercle 
may  extend  to  the  ureter. 

In  the  prostate,  tubercle  causes  a  general  enlarge- 
ment of  the  gland,  with  the  formation  in  it  of  caseous 
masses  and  abscesses.  These  commonly  come  to  the 
surface  at  the  prostatic  urethra  or  the  neck  of  the 
bladder,  and  discharge  by  an  irregular  ragged 
aperture. 

When  the  prostate  is  attacked,  the  TeidcnlK 
seminales  are  also  usually  aflected.  They  become 
enlarged,  hardened,  and  nodular,  and,  on  section,  are 
found  to  contain  caseous  matter. 

Tubercular  disease  of  the  testis,  which  is  almost 
always  present  when  the  vesiculse  and  prostate  are 
aflected,  is  described  in  a  future  chapter. 
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n&ZKA&T    CAZiCnZiZ. 

The  salts  which  are  normally  held  in  solution  in  the 
urine  may  be  deposited  from  that  fluid  in  the  form  of 
concretions  or  ^edculi,  and  may  then  be  retained  in 
any  part  of  the  urinary  tract. 

The  most  common  calculi  are  those  composed  of 
uric  acid,  of  urates,  of  oxalate  of  lime,  and  of  fusible 
phosphates. 

Calculi  composed  of  uric  acid  or  urates  are  met 
with  chiefly  in  the  children  of  the  poor,  and  in  men 
of  the  gouty  or  uric-acid  diathesis.  In  children  they 
appear  to  result  from  feeding  with  indigestible  or 
improper  food,  which  results  in  the  production  of 
undue  quantities  of  waste  matter  and  excess  of  work 
for  the  excreting  organs.  The  urine  consequently 
becomes  highly  acid  and  concentrated,  and  the  solid 
matter,  being  more  than  can  be  properly  held  in  solu- 
tion, is  deposited  as  a  sediment  in  the  renal  tracts. 

The  ingestion  of  excessive  quantities  of  food  or  of 
alcoholic  liquors,  combined  often  with  deficient  exer- 
cise, a  torpid  liver,  an  unhealthy  skin,  and  constipated 
bowels,  brings  about  the  same  result.  More  work  is 
thrown  on  the  kidneys  than  should  fall  to  their  share, 
the  urine  becomes  concentrated,  and  calculi  are  formed. 
It  appears  probable  that  mere  concentration  of  urine 
is  not,  however,  enough  in  itself  to  produce  calculi,  and 
that  the  highly  acid  urine  first  causes  a  catarrh  of  the 
renal  tubes.    The  crystalline  deposit  is  supposed  to  be 
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formed  in  the  renal  epithelial  cells,  and  to  extend  from 
them  to  the  lumen  of  the  tubes. 

Oxaluria,  or  the  presence  of  oxalate  of  lime  in 

the  urine  in  excessive  quantities,  can  hardly  be 
regarded  as  having  been  at  present  satisfactorily 
explained.  It  has  been  described  for  many  years 
as  occurring  in  connection  with  a  definite  diathesis, 
the  so-called  *^  oxalic-acid  diathesis/'  in  patients 
who  are  in  a  broken-down  or  'debilitated  state  of 
health,  who  are  overworked  or  worried,  with  much 
nervous  depression,  <kc.,  but  at  the  present  time  there 
are  many  who  think  that  there  is  no  definite  diathesis 
associated  with  the  formation  of  oxalate  of  lime,  and 
consider  that  its  presence  in  the  urine  is  due  to  the 
ingestion  or  failure  of  assimilation  of  vegetables  and 
fruits.  Other  authors  are  of  opinion  that  oxalic 
acid  is  formed  by  the  decomposition  of  uric  acid,  and 
consider  that  its  production  is  only  a  variation  or 
modification  of  the  uric-acid  diathesis.  Whatever 
may  be  the  final  conclusions,  it  is  certain  that 
oxaluria  and  oxalate-of-lime  calculi  are  by  no  means 
limited  to  debilitated  or  broken-down  patients,  and 
that  oxaluria  often  alternates  with  the  presence  of 
uric  acid  and  urates  in  the  urine. 

RBVA&    CAJmCVJbUB. 

Most  of  the  calculi  which  are  formed  in  the  kidneys 
escape  from  the  gland  whilst  yet  small,  and  are  subse^ 
quently  voided  in  the  form  of  gravel.  Some,  how- 
ever, remain  behind.  The  effects  produced  by  a  renal 
calculus  depend  much  upon  its  position  and  mobility, 
and  to  a  less  extent  on  its  size.  If  formed  and  re- 
tained in  the  cortex,  it  may  become  encysted  and 
fixed,  shut  off  from  the  urinary  tract,  and  so  give  rise 
to  little  or  no  trouble.  If,  on  the  other  hand,  it  pafises 
into  the  pelvis,  it  is  liable,  by  its  constant  movement, 
to  cause  pyelitis,  with,  in  time,  hsematuria  and 
pjniria,  whilst,  by  occasionally  blocking  the  orifice  of 
the  ureter,  it  may  bring  on  attacks  of  renal  colic  and 
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cause  distenEdoD.  of  the  pelvis  and  caJices.     The  more 
freely  movahle  it  is  the  more  pain  it  will  cause. 

The  worst,  however,  that  can  result  from  the 
presence  of  a  calculus  in  the  kidney  is  the  blocking 
of  the  ureter  by  the  impaction  of  the  stone.  The 
urine  is  then  retained  in  the  renal  pelvis,  and  ]ijrdr<^ 
nephroKU  results,  the  calices  becoming  distended  and 
the  glandular  tissue  being  absorbed  by  preBSure. 


A  BuppnnitiDg  Kidney  idth  >  Calcnlns  im- 
pacted at  the  Orifice  of  the  Ureter.  The  cftUoe* 
lire  dilated,  snd  the  renal  tiaane  atrophied.  The 
kidnej'  nsa  ver^  iu^s,  and  full  of  paa. 

In  many  cases  the  irritation  caused  by  the  stone 
results  in  suppuration  of  the  pelvis  and  calicee,  and 
pyuria.  The  pus  usually  has  some  difficulty  in  escap- 
ing, on  account  of  inflammatory  swelling  of  the 
mucous  membrane  of  the  pelvis  and  ureter,  and  the 
kidney  consequently  is  distended  by  it,  and  becomes 
in  time  a  huge  multilocular  abscess-cavity,  often  pro- 
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dncing  a  cnnmderable  swelling  in  th«  lumbar  region. 
When  the  renal  pelvis  is  distended  by  pue,  the  condi- 
tion is  named  pyo-nephro^.  In  cases  such  as 
these  the  suppuration  may  extend  to  the  neighbour- 
ing cellular  tissue,  and  cause  the  formation  of  a  peri- 
nephritic  abicesB.  In  proportion  as  one  kidney  is 
destroyed  the  more  does  its  fellow,  if  healthy,  become 
hypertrophied  to  supply  the  needs  of  the  organism, 
and  thus  the  quantity  of  urine  may  not  be  seriously 
diminished. 

A  renal  calculus  tends  to  increase  in  size  by  the 


A  Kidney  vritb  a  Large  Branched  OalcnloB  oocapying  the 
P^ris  and  Calicee. 

deposit  on  its  surface  of  fresh  concretions.  So  long  as 
the  urine  is  acid  the  increase  is  chiefly  by  the  deposit 
of  uric  acid,  urates,  or  oxalate  of  lime,  but,  when  as 
the  result  of  pyelitis  the  secretion  becomes  alkaline, 
phosphates  are  deposited,  not  only  from  the  urine,  but 
also  from  the  pus  and  mucus  which  are  present.  As 
a  renal  calculus  grows  it  usually  becomes  branched, 
and  in  time  the  whole  of  the  calices  may  be  filled 
with  calculous  material  attached  to  a  central  stem  in 
the  pelvis  and  ureter. 


If  a  calculus  is  not  blocked  at  the  <m6ce  of  the 
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ureter,  it  is  generally  able  to  traverse  that  tube  and  to 
reach  the  bladder.  This,  however,  is  not  always  the 
case,  and  the  stone  may  be  impacted  in  any  part  of 
the  tabe.  If  it  does  not  stick  at  the  orifice,  it  is  most 
likely  to  be  arrested  at  the  other  extremity  of  the 
ureter.  The  effects  of  blocking  of  any  part  of  the 
ureter  are  identical  with  those  already  described  as 
following  impaction  of  the  stone  in  the  renal  pelvis, 
and  do  not  require  further  description. 


Calculi   in  the  bladder  most  usually  result  from 
transit  of  a  stone  from  the  kidney,  but,  as  already 


stated,  stones  composed  of  phosphatei  may  be  forme<l 
in  loco  when  the  urine  has  been  rendered  alkaline  by 
chronic  cystitis. 

TTric-acid  xtones  are  generally  round  or  oval, 
bard,  but  brittle.  They  vary  in  weight  from  a  few 
grains  to  half  a  pound  or  more.  Their  surface  is 
smooth,  and,  on  section,  they  are  of  a  dull  brick-red. 
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colour,  with  well-marked  concentric  ringe  or  lamins. 
Their  central  part  or  nucleus  is  often  darker  than  the 
remainder.  They  are  soluble  with  effervescence  id 
nitric  acid,  and  combustible  with  very  little  ash. 
They  are  soluble  also  in  a  dilute  solution  of  potash. 

T7rate  of  soda  and  urate  of  ammonia  often 
occur  in  combination.  Such  stones  are  smooth,  round, 
or  oval,  fawn  coloured  or  earthy  on  section,  not 
laminated,  and  not  so  hard  as  the  uric-acid  calcuK. 

OKoIate-of-lime  stones  are  seldom  more  than  two 
ounces  in  weight,  and  most  of  them  are  mueh  below 

Pio.  94-  Fia.  9;. 


An  OxHlste-of-LEme  CaJcnlng.  Eection  of  ui  OiaUM-of-Lime 

CslcuIuB,  showing  the  irr«- 
gnlar  vtkvj  laminEe, 

this.  In  shape  they  are  usually  irregularly  rounded] 
with  numerous  nodular  projecting  portions,  which 
give  them  a  rough  and  tuberculated  appearance.  On 
section,  they  are  found  to  be  very  hard  and  tough, 
and  of  brownish  or  green  colour.  They  are  generally 
laminated,  but  the  concentric  laminie,  instead  of  being 
regular  and  ring-like,  as  in  uric-acid  stones,  are  usually 
wavy  and  jagged.  OxalateH>f-lime  calculi  are  soluble 
in  hydrochloric  acid. 

Fuible  caldUtu,  or  calculus  composed  of  phos- 
phate   of   lime  with   phosphate   of   ammonia   and 
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inagneaia,  is  the  commohest  form  of  phospliatic  stone, 
and  sometimes  attains  a  great  size.  It  is  of  a  dead- 
i^hite  colour,  soft,  light,  smooth,  and  not  laminated  on 
section. 

Other  forms  of  calculi  are  rare,  and  do  not  require 
separate  description.  They  are  composed  of  xanthic 
oxide,  cystic  oxide,  phosphate  of  lime,  carhonate  of 
lime,  and  ammonio-magnesium  or  triple  phosphate. 

Many  calculi  are  not  composed  throughout  of  the 
4Baine  substance,  but  are  formed  of  concentric  layers 
of  different  formation.  Thus,  it  is  common  to  find  a 
iuric-acid  nucleus  surrounded  by  a  ring  of  phosphates, 
and  this  in  its  turn  coated  with  another  layer  of  uric 
acid  or  urates,  the  whole  perhaps  surmounted  by 
another  phosphatic  coat.  In  other  cases  oxalate  of 
lime  may  alternate  with  uric  acid,  urates,  or  phos- 
phates. 

The  alternation  of  the  phosphatic  and  uric-acid 
layers  is  explained  by  the  differing  reactions  of  the 
xirine.  When  the  latter  is  acid,  the  calculus  increases 
in  size  by  the  deposit  of  uric  acid ;  but  when  cystitis 
has  caused  the  urine  to  become  alkaline,  then  the 
phosphates  which  are  normally  held  in  solution 
hecome  deposited. 

Effects  of  a  stone  in  the  bladder. — A  calculus 
in  the  bladder  always  sets  up  a  certain  amount  of 
cystitis.  To  a  limited  extent  the  latter  is  propor- 
tiionate  to  the  roughness  and  size  of  the  stone,  but  it 
is  nevertheless  true  that  in  many  instances  small  and 
perfectly  smooth  stones  cause  infinite  pain  and  vesical 
irritation,  whilst  in  other  patients  large  and  rough 
stones  elicit  but  few  symptoms.  This  is  to  be  attributed 
to  the  different  idosyncrasies  of  the  patients  them- 
selves ;  children  usually  suffer  more  than  adults.  The 
changes  that  occur  in  cystitis  have  already  been  de- 
.scribed,  but  it  must  be  pointed  out  that  the  obstruc- 
tion to  micturition  caused  by  the  thick  and  viscid' 
mucus  is  probably  one  of  the  causes  of  the  hyper- 
trophy of  the  bladder  which  is  a  common  result  of  a 

c  c  2 
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calculus.  This  hypertrophy  is  also  probably  induced 
by  the  occasional  obstruction  of  the  urethra  by  the 
stone — a  circumstance  which  is  most  likely  to  happen 
at  the  end  of  the  act  of  micturition. 

In  cases  of  long  standing,  sacculi  may  be  developed 
in  the  hypertrophied  viscus.  These  are  of  much 
importance,  for  in  them  stones  may  lodge,  or,  if 
lithotrity  be  performed  in  a  sacculated  bladder,  great 
trouble  and  danger  may  arise  from  fragments  becoming 
encysted.  The  changes  that  ensue  in  the  ureters  and 
kidneys  are  such  as  have  already  been  described  under 
the  head  of  "  Surgical  Kidney." 


CAXiCVILZ   ZXr    TBS 

Small  calculi  are  often  passed  by  gouty  people  who 
suffer  from  gravel  in  the  urine,  and  the  large  majoritj 
of  such  stones  are  not  retained  in  any  part  of  the 
urethra. 

The  impaction  of  a  calculus  is  of  much  more  fre- 
quent occurrence  in  children  than  in  adults.  The 
usual  place  for  a  stone  to  lodge  is  the  fossa  navi- 
cularis,  for  the  very  good  reason  that  the  meatus  is 
the  narrowest  point  in  the  whole  urethra.  Such 
impaction,  indeed,  is  the  most  frequent  cause  of  reten- 
tion of  urine  in  children,  and  in  any  case  of  the  kind 
ought  to  be  at  once  suspected. 

The  local  effect  of  the  lodgment  of  a  stone  in  this 
position  is  a  general  oedema  of  the  prepuce,  penis,  and 
often  of  the  scrotum,  and  sometimes  urinary  extra- 
vasation. Although  retention  is  marked,  the  urethra 
is  often  not  completely  plugged,  and  the  urine  con- 
sequently may  dribble  away. 

In  adults  a  calculus  may  lodge  behind  a  stricture* 
In  such  cases  the  urethra  usually  becomes  ulcerated, 
a  perineal  abscess  forms,  bursts  externally,  and 
establishes  a  perineal  fistula.  In  rare  and  fortunate 
cases  the  stone  escapes  with  the  pus. 
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MAZiPOBZTZOW    OF    TBB    TB8TZS. 

The  testis  may  be  arrested  in  any  part  of  its  pas- 
sage from  the  lumbar  region  to  the  scrotum.  Fu*st, 
it  may  never  leave  this  region,  but  may  remain  per- 
manently in  close  proximity  to  the  kidney.  Secondly, 
it  may  pass  as  far  as  the  internal  abdominal  ring,  but 
fail  to  enter  the  inguinal  canal.  Thirdly,  it  may  pass 
into  the  inguinal  canal,  but  fail  to  traverse  the  external 
ring.  Fourthly,  it  may  pass  through  the  ring,  but  not 
'descend  into  the  scrotum.  The  causes  of  this  retention 
^re  variously  stated.  It  is  probable  that  the  most  fre- 
quent cause  is  intra-uterine  peritonitis,  and  the  forma- 
tion of  adhesions  between  the  folds  of  peritoneum  in 
i;he  neighbourhood  of  the  gland,  but  an  unusuaUy 
jsmall  external  ring,  and  a  want  of  power  in  the 
gubemaculum  testis,  have  also  been  shown  to  bring 
about  an  incomplete  descent.  Shortness  of  the  vas 
•deferens  and  an  unusually  large  epididymis  have  also 
been  claimed  as  causes  of  retention. 

There  has  been  much  controversy  as  to  the  con- 
dition and  development  of  a  retained  testis,  and  it 
is  now  tolerably  clear  that,  whereas  in  the  majority 
of  cases  the  testes  are  undeveloped  and  the  patient 
tsterile,  in  a  few  the  gland  is  active,  and  semen  is 
normally  secreted.  It  is  generally  considered  that 
-the  testis  is  less  likely  to  be  undeveloped  if  retained 
in  the  abdomen  than  if  subjected  to  the  pressure  of 
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the  muscles  by  retention  in  the  inguinal  canal,  and,, 
as  might  be  expected,  when  the  patient  is  sterile,  and 
especially  when  virile  power  is  absent,  other  signs  of 
impaired  virility  will  be  found  in  the  condition  of 
the  voice,  the  growth  of  hair,  te.  In  all  cases  of 
undescended  testis  the  corresponding  half  of  the 
scrotum  as  well  as  the  tunica  vaginalis  is  imperfectly 
developed. 

Occasionally,' the  testis,  instead  of  being  retained 
as  above  described,  descends  into  unnatural  positions, 
and  may  thus  pass  into  the  perineum  or  through  the 
crural  ring  into  the  femoral  canal.  I  have  also  seen 
a  case  in  which,  after  its  transit  through  the  external 
ring,  the  gland  passed  outward  into  S^rpa's  triangle. 

CompUcations  of  retained  or  misplaoed 
testis. — A  testis  which  is  retained  in  the  inguinal 
canal  is  constantly  liable  to  attacks  of  orchitis  caused 
by  the  contraction  of  the  abdominal  muscles  during  any 
violent  exertion,  and  it  is  by  no  means  uncommon  for 
the  gland  in  such  cases  to  be  forced  through  the  external 
abdominal  ring.  Such  extrusion  is  merely  temporaiy, 
and  the  t-estis  almost  at  once  returns  to  its  previous 
position.  In  the  perineum  also,  the  gland  is  greatly 
exposed  to  injury,  and  thus  is  rendered  liable  to 
frequent  attacks  of  orchitis.  It  must  further  be 
remembered  that  when  the  testis  is  retained  it  is  in 
close  proximity  to  the  peritoneum,  and  that,  conse- 
quently, inflammation  commencing  in  the  testis  may 
extend  and  cause  peritonitis.  The  gland  when  re- 
tained is  liable  to  be  the  seat  of  orchitis  in  cases  of 
gonorrhoea  or  of  mumps,  exactly  as  it  is  when  in  its 
normal  position. 

Betention  of  the  testis  is  generally  believed  to 
predispose  it  to  malignant  disease  in  a  marked 
degree,  and  the  explanation  that  is  commonly  given 
is  that  imperfectly  developed  organs  are  more  liable 
than  healthy  ones  to  be  thus  affected,  and  that  the 
irritation  and  frequent  attacks  of  orchitis  induced  by 
pressure  in  the  inguinal  canal  are  likely  to  act  as 
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-exciting  causes:  Considering  the  comparative  fre- 
quency of  undescended  testis,  I  am  myself  by  no 
means  convinced  that  it  is  attacked  by  malignant 
growth  in  a  larger  percentage  of  cases  when  in  the 
inguinal  canal  than  when  in  the  scrotum. 

Inguinal  hernia  is  a  common  complication  of 
undescended  testis,  and  generally  results  from  failure 
in  the  normal  process  of  closure  of  the  funicular 
portion  of  the  tunica  vaginalis.  Mr.  Curling  and 
other  writers  on  the  subject  believe  that  hernia  is 
much  more  likely  to  complicate  a  late  descent  of  the 
^land  than  is  its  simple  retention,  for  in  some  patients 
testes  which  are  retained  for  months  after  birth 
subsequently  descend.  In  such  cases  the  intestine 
may  be  found  adherent  to  the  testes.  Occasionally, 
hydrocele  complicates  retention  of  the  testes. 

nry^AMMaTioar  of  tbb  tbstzs — 

ORCBZTZS. 

Acute  orchitis  (as  apart  from  epididymitis)  most 
often  results  from  injury,  but  is  also  caused  by  ex- 
posure to  cold  or  wet,  and  is  met  with  in  cases  of 
mumps  and  in  gout,  as  well  a«,  more  rarely,  in 
rheumatic  subjects  and  in  patients  suffering  from 
acute  febrile  disorders. 

The  inflamed  testis  presents  the  appearances  com- 
mon to  all  acute  inflammations,  but,  on  account  of  the 
denseness  of  the  tunica  albuginea,  is  unable  to  swell 
to  any  extent,  and  thus  becomes  proportionately 
painful.  The  inflammation  rarely  terminates  in  sup-* 
puration,  the  inflammatory  products  being  readily 
removed  by  the  numerous  lymphatics  of  the  part. 
Abscess  and  even  gangrene  have,  however,  been 
known  to  occur.  In  some  cases  the  orchitis  causes  so 
much  damage  to  the  glandular  epithelium  that  the 
testis  subsequently  becomes  completely  atrophied. 

Chronic  orchitis  may  result  from  an  acute  attack 
^hich  has  not  undergone  complete  resolution,  but  as 
ib  is,  in   simple  cases,  always  combined  with  some 
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inflammation  of  the  epididymis,  it  is  not  necessary 
to  further  describe  it  here. 


Epididymitis,  or  inflammation  of  the  epididymis, 
is  almost  invariably  the  result  of  some  irritation  or 
inflammation  of  the  urethra.  The  epididymis  is  also 
commonly  affected  in  orchitis,  and  amongst  the  causes 
of  epididymitis  may  therefore  be  enumerated  those 
which  have  already  been  mentioned  in  connection  with 
the  latter  subject. 

Inflammation  of  the  urethra,  in  whatever  way 
excited,  is  liable  to  cause  epididymitis,  and  thus  the 
latter  may  complicate  the  urethritis  caused  by  gout,  the 
passage  of  gravel,  the  use  of  catheters,  &c.  G<)norrhoea, 
however,  being  the  most  common  cause  of  urethritis, 
is  also  the  most  common  cause  of  inflammation  of  the 
epididymis,  and  it  may  further  be  said  that  the 
epididymitis  which  results  from  an  acute  gonorrhoeal 
urethritis  is  itself  likely  to  be  acute,  whilst  that 
which  arises  from  a  chronic  urethritis  or  gleet  is 
more  likely  to  be  chronic. 

The  epididymitis  which  results  from  inflammation 
of  the  urethra  has  commonly  been  spoken  of  as 
''  metastatic,*'  a  term  which  implies  that  the  inflam- 
matory process  is  transferred  from  the  one  part  to 
the  other;  it  has  also  been  called  *' sympathetic." 
There  is  every  reason  to  believe  that  the  affection  of 
the  epididymis  is  the  result  of  an  extension  of  the 
inflammation  from  the  prostatic  tifethra  to  the  common 
ejaculatory  ducts,  and  thence  along  the  vasa  deferentia* 
This  opinion  is  borne  out  by  the  fact  that  epididymitis 
is  specially  liable  to  result  from  inflammations  of  the 
deeper  portions  of  the  urethra  rather  than  from  those 
of  the  anterior  parts  of  that  tube. 

Acute  epididsrmitis  is  attended  with  much 
swelling,  which  commonly  extends  to  the  spermatic 
cord  and  the  testis ;  the  epididymis  is  also  extremely 
tender  and  painful.     In  these  cases,  as  well  as  in 
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^icute  orchitis,  the  inflammation  frequently  extends 
to  the  tunica  vaginalis,  and  results  in  the  condition 
known  as  **  acute  hydrocele.''  This  is  nothing  more 
than  an  inflammatory  exudation  into  the  cavity  of 
the  tunica  vaginalis,  and  is  accountable  for  most  of 
the  swelling  which  is  more  commonly  attributed  to 
the  testis  itself.  In  acut«  epididymitis  the  scrotum 
is  liable  to  become  red  and  swollen,  and  in  some  cases 
is  greatly  enlarged  by  oedema. 

Chronic  epididymitis  and  orchitis  may  result 
from  an  acute  attack,  or  may  originate  in  a  chronic 
inflammation  of  the  urethra.  They  are  perhaps  more 
often  dependent  upon  stricture  and  its  accompanying 
urethritis  than  upon  any  other  cause. 

In  such  cases  the  epididymis  becomes  enlarged, 
hard,  and  knotty,  from  the  formation  in  it  of  flbrous 
tissue  developed  from  the  inflammatory  exudation. 
The  testis  also  is  swollen  and  tender,  the  cord  is 
enlarged,  and  the  tunica  vaginalis  contains  some 
serous  fluid.  In  cases  of  long  standing  the  contrac- 
tion of  the  newly  formed  fibrous  tissue  causes  oblite- 
ration of  the  seminal  tubules  or  of  the  vas  itself. 
Atrophy  of  the  gland  also  may  result,  as  in  acute 
orchitis.  In  some  cases  the  inflammation  terminates 
in  suppuration,  an  abscess  forms,  the  skin  becomes 
adherent,  and  the  pus  is  discharged.  Occasionally, 
after  the  abscess  has  burst  the  testis  tends  to  pro- 
trude through  the  aperture,  and  the  condition  known 
as  ** hernia  testis"  is  produced.  This  protrusion 
is  generally  associated  with  an  unhealthy  condition 
of  the  gland  itself,  and  is  much  more  common  in 
tK)nnection  with  strumous  disease  of  the  testis  than 
with  simple  chronic  orchitis. 

8THVMOV8,  SCSOnr&OVS,    OK   TUBBSCVZi 
DISBASn   or   THB   TaSTZB. 


These  are  the  various  names  applied  to  a  chronic 
form  of  orchitis  which  exhibits  in  all  its  phases  the 
characteristics  common  to  strumous  inflammations. 
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It  has  already  been  mentioned  that  this  aSectioQ 
is  frequently  an  accompaniment  of  tubercular  diso^ 
of  other  portions  of  the  genito-urinaiy  tract,  and,  as 
'might  be  expected,  it  is  aeen  chiefly  in  unhealthy 
or  strumous  subjects,  and  is  more  common  before 
than  after  middle  age.  There  is  a  gieat  tendency  for 
both  testes  to  be  diseased,  though  one  may  show 
symptoms  of  the  affection  long  before  the  other  is 
Fio.  96. 


A  Tubercnlir  Teetig.  The  epididymis  is  specinlBf  eo- 
lorged,  BiDd  foma  a  crescent-Bbaped  swelling  behind  the 
lestis.      The  tanica  vngiDHliB  was  dUtended  with  fiaid. 

implicated.  Strumous  orchitis  tiBually  commencee  ag 
a  swelling  of  the  epididymis,  and  at  first  causes  no 
pain.  The  epididymis  becomes  bard  and  knotty,  and, 
as  it  increases  in  size,  forms  a  semicircuJar  or  cree- 
centic  mass  behind  the  testis  (see  fig.  96). 

The  early  extension  of  the  inflammation,  to  the 
.tunica  vaginalis  is  signalized  by  the  formation  of  a 
hydrocele,  which  often  rentiers  an  accurate  e 
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tion  of  the  diseased  parts  more  difficult  than  would 
otherwise  be  the  case.  As  the  inflammatory  process 
progresses,  the  swollen  epididymis  softens  at  one 
part,  and  the  superjacent  skin  becomses  red,  adherent, 
and  thinned,  and  finally  bursts,  giving  exit  to  a  few 
drachms  of  pus.  In  the  course  of  the  disease  the  testis 
also  becomes  enlarged  and  nodular,  then  soft,  caseatingv 
or  suppurating,  fresh  abscesses  form,  and  in  many 
cases,  through  the  sinuses  which  result,  a  protrusion 
or  hernia  of  the  testicular  substance  ensues.  The 
spermatic  cord,  as  a  whole,  is  thickened,  but  the  vas 
deferens  is  especially  hard  and  swollen.  The  disease 
may  extend  to  the  vesiculse  seminales,  the  prostate, 
or  other  parts  of  the  genito-urinary  tract,  but  in  the 
majority  of  patients  such  a  serious  extension  is  not 
seen,  and  whilst  in  many  the  inflammatory  process 
subsides  without  ever  having  arrived  at  suppuration, 
in  others,  after  the  pus  has  been  discharged,  the 
sinuses  slowly  heal,  and  the  disease  comes  to  a 
natural  termination. 

If  the  parts  themselves  be  examined  at  various 
stages  of  the  process,  it  will  be  seen  that  strumous 
disease  commences  in  an  inflammatory  exudation  into 
the  connective  tissue  of  the  epididymis,  combined 
with  a  catarrh  of  the  ducts.  .  The  inflammatory  pro 
ducts  evince  a  great  tendency  to  undergo  fatty  de^ 
generation,  and  thus  the  tub^  and  connective  tissue 
alike  become  filled  with  a  caseous  pulp.  As  the  pror 
cess  extends  to  the  testis  and  cord  as  well  as  to  the 
skin,  those  structures  also  become  involved  in  a  similar 
destruction,  and  in  many  instances  a  little  ill-formed 
pus  is  produced. 

A  section  of  such  a  testis  shows  a  general  enlarged 
ment  of  the  gland,  with  several  areas  of  inflammatory 
condensation,  of  caseous  matter,  or  of  pus.  Towards 
the  epididymis  these  areas  tend  to  coalesce  and  unite 
with  the  caseous  matter,  which  is  here  more  especially 
abundant.  The  tunica  vaginalis  contains  a  varying 
amount  of    clear    straw-coloured    fluid,   the    tunica 
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albuginea  is  thickened  in  patches,  the  cellular  tissue 
of  the  spermatic  cord  is  infiltrated  and  oedematous, 
and  the  vas  deferens  is  enlarged  to  some  five  or  six 
times  its  natural  size,  whilst  its  lumen  is  filled  with 
caseous  matter. 

When  an  abscess  bursts  and  exposes  the  interior 
of  a  broken-down  testis,  there  is  a  considerable  ten- 
dency to  extrusion  of  the  latter,  together  with  some 
of  the  unhealthy  inflammatory  or  granulation  tissue 
which  surrounds  and  infiltrates  it.  The  protrusion 
is  liable  to  become  increased  by  the  retraction  of  the 
skin,  and  whei'e  the  cutaneous  opening  is  large,  and 
the  skin  not  closely  adherent  to  the  deeper  parts,  the 
retraction  may  result  in  a  complete  uncovering  of  the 
testis.  In  such  a  case  the  whole  gland  may  be  extruded. 

A  microscopical  examination  of  a  strumous 
testis  shows  that  the  process  is  essentially  tubercular, 
for  typical  tubercle  may  be  found  in  all  the  diseased 
parts.  The  epithelium  at  first  proliferates  and  fills 
the  lumen  of  the  tubes,  but  is  in  course  of  time 
slowly  destroyed  by  an  extension  of  the  tubercular 
process  to  the  glandular  tissue  itself.  It  appears 
probable  that  the  disease  always  commences  in  the 
intertubular  connective  tissue,  and  subsequently  ex- 
tends to  the  epithelium.  Sections  of  the  vas  deferens 
show  a  similar  growth  of  tubercle  in  its  waUs,  and 
in  advanced  cases  partial  obliteration  of  its  lumen  by  a 
growth  of  granulation  tissue  and  tubercle.  As  in  the 
lungs  and  other  parts,  the  process  may  spontaneously 
*cease,  and  the  caseous  matter  either  become  encapsuled 
or,  in  process  of  time,  undergo  calcareous  changes. 

Miliary  tubercle  of  the  testis  may  also  be  seen  in 
the  form  of  typical  grey  granulations  in  cases  of 
general  tubercular  dissemination,  but  does  not  require 
ftpecial  description. 

BTVBZUTZC    SZBBABB    OF    TBB   TB8TZ8. 

The  testis  may  become  the  seat  of  syphilitic  inflam- 
mation at  almost  any  time  after  the  development  of 
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constitutional  symptoms.  The  gland  may  be  the  seat 
of  either  (i)  a  diffuse  interstitial  inflammation,  or  of 
(2)  one  or  more  gummata. 

Interstitial  orchitis  occurs  earlier  than  the 
gummatous  form,  often  attacks  both  testes,  and  is 
characterized  by  a  painless  swelling  of  the  whole 
testis,  which  becomes  firm,  heavy,  of  an  oval  shape, 
flattened  from  side  to  side,  smooth  on  the  surface, 
and  not  tender.  The  epididymis  is  not  noticeably 
affected,  and  the  spermatic  cord,  although  swollen,  is 
not  definitely  thickened.  The  tunica  vaginalis  usually 
contains  an  excess  of  fluid. 

On  section  of  such  a  testis,  the  tunica  albuginea  is 
found  to  be  much  thickened,  and  the  fibrous  septa 
which  extend  from  it  into  the  gland  appear  more 
prominent  and  dense  than  is  normal.  The  gland 
itself  ia  tough  and  fibrous  and  the  testicular  substance 
diminished.  The  fluid  in  the  tunica  vaginalis  is  clear,, 
and  in  some  cases  the  opposed  surfaces  of  the  serous 
membrane  are  united  by  adhesions.  A  microscopical 
examination  shows  a  growth  in  the  intertubular 
connective  tissue,  at  first  of  leucocytes  and  of  new 
blood-vessels,  afterwards  of  spindle  cells,  and  finally 
of  fibrous  tissue. 

The  termination  of  diffuse  orchitis  differs  in 
different  cases.  In  some,  especially  those  which  are 
not  subjected  to  treatment,  the  seminal  tubes  are 
compressed  by  the  contraction  of  the  dense  fibrous 
growth,  and  their  epithelium,  after  undergoing  fatty 
changes,  is  gradually  cast  off.  By  a  continuation  of 
this  process  the  whole  of  the  gland  may  be  in  time 
destroyed,  and  the  shrinking  of  the  fibrous  tissue 
finally  reduces  the  testis  to  a  small  hard  mass  with 
no  trace  of  secreting  structure.  When,  however,  the 
disease  is  treated,  the  young  connective  tissue  is 
commonly  quickly  removed,  .and  the  testis  again 
returns  to  its  normal  size  and  function.  In  some 
cases  portions  only  of  the  gland  are  affected  by  this 
form  of  interstitial  inflammation,  and  the  changes 
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above  described  are  then  limited  to  one  or  more: 
lobules. 

Guminatoiis  orchitis. — ^When  sypbilitic  inflam-^ 
mation  attacks  the  testis  in  an  old  or  broken-down 
subject,  or  when  it  makes  its  appearance  as  a  late 
tertiary  symptom,  the  inflammatory  products  are 
liable  to  caseate  and  to  form  gummatous  masses. 
These  tend  to  implicate  the  tunica  albuginea  and  the 
tunica  vagioalis,  to  extend  to  the  skin,  and  finally 
to  burst,  giving  exit  to  the  blood-stained  mixture 
of  cheesy  matter  and  pus  characteristic  of  gummata 
in  other  parts,  and  leaving  a  circular  cavity  in  the 
gland.  In  some  cases  of  gummatous  disease  of  the 
testis,  the  opening  in  the  skin  becomes  the  site  of  a 
hernia  of  the  testis  such  as  occurs  in  simple  chronic 
and  strumous  orchitis. 

Section  of  a  gummatous  testis  usually  shows  that 
the  gland  is  the  seat  of  both  the  diffuse  orchitis 
described  above  and  of  the  gummatous  form.  The 
processes  in  each  are  at  first  alike,  and  consist  of 
an  exudation  of  leucocytes  and  a  growth  of  young 
spindle-celled  connective  tissue.  In  the  gummatous 
variety  this  young  tissue  breaks  down  and  forms  the 
caseous  pulp  already  alluded  to.  Gummata  in  the 
testis  are  usually  multiple,  varying  in  size  from  a  pea 
to  a  chestnut.  They  are  at  first  firm,  yeUowish-white, 
and  elastic,  often  presenting  a  definite  outline  and  a 
capsule  of  fibrous  tissue.  In  their  later  stages  they 
are  caseous  or  suppurating. 

In  addition  to  the  above  well-recognized  forms  of 
syphilitic  orchitis,  Mr.  Jacobson  (in  his  article  in 
Holmes's  **  System  of  Surgery  ")  alludes  to  a  chronic 
inflammation  of  the  epididymis  in  cases  of  acquired 
syphilis,  and  to  gummata  in  patients  who  have 
inherited  the  disease.  Both  of  these  conditions  are, 
however,  certainly  rare. 
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CHAPTEK  XLIX. 
TUMOURS    or    TBB    TSSTZS. 

ToMOUES  of  the  testis  may  be  either  innocent  or 
malignant,  but  the  latter  are,  unfortunately,  by  fai* 
the  most  common. 

Malignant  growths  are  either  sarcomatous  or  car- 
cinomatous, the  sarcomata  being  more  often  seen  than 
the  carcinomata. 

SASCOMA. 

Sarcoma  of  the  testis,  according  to  Mr.  Butlin,  is 
met  with  most  frequently  under  the  age  of  ten,  or 
between  thirty  and  forty.  Its  origin  is.  frequently 
attributed  to  injury,  and  its  growth  is  very  rapid. 
The  testis  enlarges  without  pain,  but  to  a  great  extent 
maintains  its  normal  shape,  and  forms  a  highly  elastic 
swelliiig,  which  gives  a  deceptive  sense  of  fluctuation ; 
normal  testicular  sensation  is  often  lost.  The  skin  is 
stretched  in  proportion  to  the  size  of  the  growth,  but 
very  seldom  becomes  itself  impligated.  If  it  does 
become  involved,  the  tumour  subsequently  {ungates  as 
a  bleeding  mass,  to  which  the  name  of  "  fungus  haema- 
todes "  was  formerly  given.  In  the  later  stages,  the 
spermatic  cord  is  enlarged,  and  masses  of  infiltrated 
glands  may  be  felt  in  the  iliac  and  lumbar  regions. 
The  general  health  is  by  this  time  seriously  affected, 
the  patient  becomes  much  emaciated,  and  dies  from 
implication  of  the  viscera. 

An  examination  of  the  testis  in  an  early  stage 
shows  that  the  growth  commences  most  commonly  in 
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the  posterior  portion  of  the  gland,  and  tliat  the  testi- 
cular Btracture  itself  ie  often  spread  over  the  anterior 
surface  of  the  tumour.  The  tunica  albuginea  at  first 
stretebes,  but  after  a  time  gives  way,  and  maj  thus 
allow  htemorrhage  to  take  place  into  the  cavity  of  the 
tunica  vaginalis.  This  is  an  occurrence  of  some  clini- 
cal importance,  and  it  is  well  to  remember  that  luema- 
tocele  may  complicate  a  sarcomatous  growth,  for  in 
cases  in  which  Uie  diagnosis  is  dii&cult  the  discovery 
of  blood  in  the  tunica  vaginalis  might  otherwise  lead 
to  error. 

Fio.  97. 


On  section,  a  sarcomatous  testicle  ie  very  soft  and 
pulpy,  either  opaque-white,  pinkish,  mottl^,  or  gela- 
tinous and  semi-transparent ;  the  spermatic  cord  mar 
be  infiltrated  with  similar  growtba.  The  iliac  and 
lumbar  glands  often  form  a  series  of  immense  tumours, 
and  the  liver,  kidneys,  lungs,  and  other  parts  may  be 
infiltrated  with  numerous  secondary  masses. 

A  microscopical  examination  usually  shows  a  latge, 
round-celled  growth;    but  in  some  cases  the  cells 
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are  oval  or  Bpindle  shaped,  in  others  mixed.  The 
round-celled  tumours  grow  the  moat  rapidly,  and  occa- 
Bionally  involve  both  testes. 

CTBTXC    •rnVKOVMB    ox    TBB    TBBTIS. 

New  growths  of  the  testis  containing  cysts  are  of 
common  occurrence,  and,  being  closely  allied  to  the 
sarcomata,  are  best  considered  in  conjunction  with 
them.  These  tumours  appear  to  originate  in  the 
hHum  of  the  testis,  and,  although  all  alike  as  far  as 


SecUon  of  a  Cystic  Barcoma  of  the  Testie, 

the  formation  of  cysts  is  concerned,  differ  materially 
in  the  formation  of  their  more  solid  parts.  They  have 
lately  been  investigated  by  Mr.  Eve,  and,  as  his 
conclusions  appear  to  be  more  satisfactoiy  than 
those  commonly  accepted,  I  shall  venture  to  quote 
them.  He  says  that  there  are  three  forms — (i) 
cyitic  fibroma,  (2)  cystic  myxoma,  (3)  cystic 
■arconia. 
In  the  first  class  the  stroma  is  composed  of  fibrous 
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tissue,  with  some  admixture  of  cartilage,  and  occa- 
uonally  of  unstriped  muscle.  The  cysts  are  commonly 
lined  with  spheroidal  or  flattened  epithelium,  bnt 
sometimes  with  columnar  cells,  wliich  may  be  ciliated. 

The  cystic  mysomata  are  composed  of  mucous  and 
fibrous  tissue,  with  cysts  usually  lined  by  columnar 
epithelium. 

In   the  sarcomatous  growths,  also,  the  cysts  are 


Section  ol  n  Portion  of  a  OfBtic  Fibroma  of 
tbe  Testis.  One  of  thecyEla,  liued  brcolnnuur 
epithelimn,  lies  li>  the  left  of  a  ronnded  nodule 
of  cortili^.  Below  and  to  the  left  aide  of  the 
CTst  is  a,  Btroiiu  of  filiroas  tisaae. 

usually  lined  by  columnar  epithelium,  which  here 
again  may  be  ciliated.  Mr.  Eve  considers  that  the 
cystic  tumours  are  developed  from  the  remains  of  the 
Wolffian  body,  and  thinks  that  the  cyste  also  are  at 
new  formation ;  other  authors  generally  are  inclined 
to  consider  the  cysts  as  developed  from  a  dilatatim 
of  the  ducts  of  the  rete  testis. 

It  is  fevident,  from  a  consideration  of  the  great 
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structural  difference  displayed  by  cystic  tumours  of 
the  testis,  that  similar  difference  must  be  expected 
in  their  rapidity  of  growth  and  clinical  course.  Thus, 
a  growth  whose  stroma  is  chiefly  sarcomatous  will 
develop  as  a  sarcoma  in  spite  of  the  cysts  it  contains, 
whilst  the  fibrous  and  myxomatous  tumours  will 
not  only  grow  more  slowly,  but  will  also  run  a  less 
maUgnant  course.  An  examination  of  the  testis  in 
these  cases  shows  a  corresponding  difference  in  appear- 
ance, the  sarcomatous  tumours  having  the  characters 
already  described,  whilst  the  fibrous  or  myxomatous 
.growths  display  the  appearances  common  to  such 
tissues.  The  cartilage,  when  present,  is  commonly 
scattered  in  nodules  throughout  the  section,  being 
£K)metimes  abundant,  at  other  times  very  scanty.  The 
«ysts  are  commonly  small,  their  usual  size  being  about 
that  of  a  pea.  They  contain  blood-stained  fluid,  which 
is  usually  viscid,  but  sometimes  thin  and  serous. 


Carcinoma  of  the  testis  is  almost  invariably  of  the 
•encephaloid  variety.  Instances  of  the  scirrhoiis  form 
are  very  rare  indeed,  but  there  is  one  good  specimen 
of  such  a  growth  in  the  museum  of  St.  Bartholomew's 
Hospital. 

In  the  rapidity  of  its  growth,  its  implication  of 
lymphatic  glands,  and  its  tendency  to  affect  the  viscera, 
encephaloid  cancer  does  not  differ  at  all  from  the 
more  malignant  forms  of  sarcoma ;  the  clinical  course 
of  the  two  is  indistinguishable,  but,  whereas  sarcoma 
is  sometimes  met  with  in  young  children,  carcinoma 
occurs  only  in  adult  males,  commonly  over  thirty-five 
years  of  age.  A  section  of  a  carcinomatous  testis 
presents  the  same  opaque-white,  soft,  brain-like  mass 
seen  in  the  most  rapidly  growing  sarcomata,  but  the 
mixture  of  cartilage  and  myxomatous  tissue  and  the 
formation  of  cysts  do  not  occur  in  the  encephaloid 
<;ancers. 

Microscopical  examination  shows  the  usual  alveolar 
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stroma  with  masses  of  epithelial  cells  common  to  all 
carcinomata. 


Innocent  tumours  of  the  testis  are  rare.    They  com- 
prise enchondromata,  fibromata,  and  dermoid  cysts. 

Pure  enchondromata  are  very  uncommon,  though, 
as  already  described,  cartilage  may  occur  in  connec- 
tion with  cystic  tumo\u«.  The  cartilage  may  have 
either  a  fibrous  or  myxomatous  basis,  but  is  some- 
times purely  hyaline.  Such  tumours  grow  slowly, 
and  do  not  tend  to  affect  the  lymphatic  glands  or  the 

viscera. 

Fibromata  of  the  testis  are  still  more  rare,  there 
being  but  two  or  three  cases  on  record. 

Dermoid  cysts  of  the  testis  are  more  common 
than  either  the  cartilaginous  or  fibrous  growths.  They 
are  of  congenital  origin,  but  may  subsequently  in- 
crease in  size.  The  cyst-wall  has  the  structure  of 
true  skin,  and  the  cavity  contains  sebaceous  matter, 
hair,  and  epithelial  scales.  In  some  cases  these  cysts 
Rave  been  found  to  contain  cartilage,  teeth,  and  bone. 
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KTDBOGBXiB,  BJBMATOGBXiS,  ANB 

VARXGOOfiXia. 

A  HYDROCELE  is  a  sac  containing  fluid  in  connection 
with  the  testis  or  its  ducts,  but  of  such  sacs  there  are 
several  varieties. 

VAaZVAA    BTBSOCS&B. 

A  vaginal  hydrocele,  or  hydrocele  of  the  tunica 
vaginalis,  is  the  most  common  form,  and  consists  of  a 
distension  of  the  tunica  vaginalis  with  fluid.  These 
hydroceles  are  of  very  frequent  occurrence,  and  may 
develop  at  any  age.  With  respect  to  their  cause 
there  is  but  little  to  be  said,  for,  although  hydrocele 
may  complicate  any  of  the  various  forms  of  chronic 
orchitis,  there  is  in  uncomplicated  cases  no  evidence 
of  any  inflammatory  origin,. the  effusion  appearing 
to  be  simply  passive. 

The  fluid  of  a  vaginal  hydrocele  is  of  a  pale  yellow, 
amber,  or  straw  colour.  It  is  thin  and  watery,  with 
a  neutral  reaction,  and  a  specific  gravity  of  from 
I020  to  1025.  It  contains  about  6  per  cent,  of 
albumen,  with  a  considerable  quantity  of  flbrinogen, 
but  no  flbrin  ferment,  and  does  not  coagulate  spon- 
taneously. In  cases  of  long  standing  the  fluid  may 
present  a  bright  and  sparkling  appearance  caused  by 
the  presence  of  cholesterine  crystals.  In  addition  to 
these,  the  microscope  shows  merely  a  few  epithelial 
cells. 
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The  tunica  vaginalift  is  in  most  cases  simply 
distended,  and  shows  no  structural  change,  but  in 
patients  who  have  long  been  the  subjects  of  hydrocele, 
and  especially  in  those  who  have  frequently  been 
tapped,  the  serous  membrane  is  liable  to  become 
opaque  and  greatly  thickened  by  a  deposit  of  fibrin 
on  ite  inner  surface  and  by  growth  of  fibrous  tissue 
in  its  walls.  Sometimes  adhesions  are  formed  and 
partially  subdivide  the  cavity,  and  occasionally  cal- 
careous matter  is  deposited  in  the  lining  membrane. 
In  some  cases  small  fibrous  bodies  are  found  loose  in 
the  sac,  and  appear  to  have  originated  in  the  fibrin- 
ous exudation  which  is  liable  to  follow  tapping  or 
other  injury,  thus  closely  simulating  the  melon-seed 
bodies  developed  in  bursie  and  ganglia.  The  hydatid 
of  Morgagni,  again,  is  sometimes  enlarged,  and 
attached  by  a  pedicle  of  considerable  length  which 
allows  of  its  free  movement.  To  the  irritation  pro- 
duced by  this  structure  the  causation  of  hydrocele  is 
sometimes  attributed,  but  the  hydatid  is  often  found 
pedunculated  in  the  absence  of  hydrocele,  and  is 
not  commonly  pedunculated  when  the  latter  exists. 
The  shape  of  a  vaginal  hydrocele  is  that  of  a  pear 
with  the  stalk  uppermost ;  its  size  varies  within  the 
widest  limits. 

The  testiB  is  almost  always  at  the  posterior  and 
lower  part  of  the  sac.  It  is  sometimes  a  little  flattened 
by  pressure,  but  its  structure  is  not  necessarily  thereby 
affected.  The  connective  tissue  of  the  scrotum  and 
cord  may  be  slightly  thickened^  and  the  cremaster 
muscle  is  frequently  hypertrophied  to  compensate  for 
the  extra  work  it  is  called  on  to  perform. 

Congenital  hydrocele  and  infantile  hydrocele 
are  simply  varieties  of  the  vaginal  form  in  which  the 
funictdar  portion  of  the  serous  membrane  is  either 
patent  or  only  partially  occluded. 

In  the  congenital  variety  there  is  a  direct  com- 
munication between  the  tunica  vaginalis  and  the 
peritoneal  cavity,  and  fluid  will  pass  from  one  to  the 
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other  according  to  the  position  of  the  patient  or  the 
application  of  pressure  to  the  scrotum.  The  com- 
munication is  in  some  cases  free ;  in  others,  the  fluid 
can  only  with  difficulty  be  squeezed  out  of  the  sac 
drop  by  drop.  Hernia  may  complicate  this  condition, 
but  is  only  exceptionally  present. 

Infantile  hydrocele  is  the  name  given  to  a  hydrocele 
in  which  the  fluid  is  not  confined  to  the  tunica  vagi- 
nalis proper,  but  extends  a  variable  distance  along  an 
unobHterated  funicular  portion  of  the  serous  cavity. 
Hydrocele  in  young  children  is  often  of  this  form :  it 
possesses  no  special  importance. 

Inguinal  hydrocele  is  the  name  applied  to  a 
hydrocele  of  the  tunica  vaginalis  occurring  as  a  com- 
plication of  an  undescended  testis,  and  forming  a 
cystic  swelling  in  the  inguinal  region. 


An  encysted  hydrocele  is  one  in  which  the  fluid  is 
contained  in  a  sac  separate  from  that  of  the  tunica 
vaginalis  testis.  There  are  three  chief  varieties — (i) 
encysted  hydrocele  of  the  epididymis;  (2)  encysted 
hydrocele  of  the  testis ;  (3)  encysted  hydrocele  of  the 
spermatic  cord. 

Encysted  hydrocele  of  the  epididsrmis  is,  of 
these,  much  the  most  common.  It  is  usually  found 
in  the  substance  of  the  upper  part  of  the  epidid3rmis, 
and  is  often  placed  between  the  latter  and  the  testis, 
the  vasa  eflerentia  being  spread  out  over  the  sac. 
The  fluid  is  commonly  quite  colourless,  watery,  and 
limpid,  containing  alkaline  carbonates,  chloride  of 
sodium,  and  a  mere  trace  of  albumen.  Sometimes, 
on  the  other  hand,  the  fluid  is  opalescent  or  milky, 
and,  on  microscopical  examination,  is  found  to  contain 
spermatozoa.  The  cyst-wall  is  always  very  thin  and 
delicate,  being  composed  of  connective  tissue  lined 
with  flattened  endothelium.  The  sac  is  usually 
globular,  and  varies  in  size  from  that  of  a  hazel-nut  to 
an  orange,  the  latter  size  being  quite  exceptional.    The 
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testis  lies  below  and  in  &ont.  The  occadon&l  presence 
of  spermatozoa  in  these  hydroceles  has  led  to  much 
controversy  and  speculation,  but  the  genet^  opinitm 
appears  to  be  that  the  cyst  itself  originates  in  the 
remains  of  fcetal  structuree  which  occur  in  the  locality 
in  question — especially  the  organ  of  Giraldes  and  the 
duct  of  Muller — and  that  growing  amongst,  and  press- 
ing upon,  the  vasa  eSerentia,  it  subsequently  comee  to 
communicate  with  one  of  the  latter.  Some  writers, 
however,  incline  to  the  view  that  the  cysts  in  question 


originate  in  a  distended  efferent  duct,  or  in  the  rupture 
of  one  of  the  vaea  efferentia  and  the  subsequent 
formation  of  a  cyst  around  the  extravaaated  semen. 

In  addition  to  the  encysted  hydroceles  above  de- 
scribed, small  cysts  at  the  caput  epididymis  are  not 
uncommon.  They  originate  in  connection  with  the 
hydatid  of  Morgagni,  on  the  surface  and  not  in  the 
substance  of  the  epididymis,  are  seldom  bigger  than 
a  pea,  contain  clear  fluid  with  no  spermattsoa,  and 
never  give  rise  to  any  symptoms. 
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Encysted  hydrocele  of  the  testis  is  extremely 
rare.  It  is  situated  in  front  of  the  testis,  either  be- 
tween the  tunica  albuginea  and  the  posterior  layer  of 
the  tunica  vaginalis,  or  else  in  the  substance  of  the 
tunica  albuginea  itself.  This  form  of  encysted  hydro- 
cele is  believed  to  originate  in  an  injury  which  causes 
haemorrhage,  the  extravasated  blood  being  subse- 
quently encysted. 

Sncsrsted  hydrocele  of  the  spermatic  cord 
is  common,  and  is  formed  by  distension  of  an 
unobliterated  portion  of  that  part  of  the  tunica 
vaginalis  which  lies  between  the  testis  and  the  in- 
ternal abdominal  ring.  The  fluid  is  clear  and  serous, 
and  does  not  contain  spermatozoa.  The  sac  is  merely 
a  small  portion  of  peritoneum,  and  is  usually  not 
larger  than  a  walnut.  It  may  occupy  any  portion  of 
the  cord,  but  is  most  common  just  below  the  external 
ring.  When  in  the  inguinal  canal,  it  may  simulate 
an  incomplete  hernia. 

DiflPosed  hydrocele  of  the  spermatic  cord  is  a 
misleading  name  applied  to  a  general  infiltration  of 
the  cellular  tissue  of  the  cord  with  fluid — a  condition 
for  which  a  better  and  simpler  name  is  oedema.  It 
is  of  very  rare  occurrence. 

Hydrocele  of  a  hernial  sac  is  a  distension  of  a 
hernial  sac  with  fluid  secreted  by  the  peritoneum  of 
which  the  latter  is  composed.  It  occurs  only  when 
the  hernia,  as  such,  has  been  cured,  the  aperture  of 
communication  between  the  sac  and  the  peritoneal 
cavity  having  been  obliterated  by  adhesions  or  by 
omentum. 


A  haematocele  is  a  collection  of  blood  either  in  the 
cavity  of  the  tunica  vaginalis  or  in  a  separate  cyst  in 
connection  with  the  testis  or  the  spermatic  cord. 

Vaginal  hsematocele,  or  haematocele  of  the 
tunica  vaginalis,  is  by  far  the  most  common  form, 
and  is  generally  caused  by  some  injury.     In  a  few 
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cases,  however,  no  history  of  traumatism  can  be  ob- 
tained, and  some  writers  are  of  opinion  that  it  is 
th«i  of  inflammatory  origin,  the  blood  being  supplied 
by  exudation  from  newly  developed  vesBels  which  vas- 
cularize the  products  of  inflammation  formed  oa  the 
inner  surface  of  the  tunica  vaginalis,  Hemiitocele 
may  also  complicate  new  growths, 

Htematocele  may  occur  as  an  uncomplicated  condi- 
tion, but  is  much  more  often  seen  in  conimction  with 

PlO.   lOI. 


Section  throDgh  a  Hsmatocele,  The  cavity  of  the  timiai 
TOginaJiB  is  filled  with  breaMng  down  clot.  The  testis, 
irtiich  has  been  cut  open,  is  quite  healthy, 

vaginal  hydrocele.  In  the  latter  case,  the  effusion  of 
blood  may  result  from  tapping,  the  trocar  injuring 
one  of  the  vessels  ramifying  over  the  distended  serous 
membrane,  or  puncturing  the  testis.  When  there  is 
no  evidence  of  either  of  these  mishaps,  the  hiemor- 
rhage  is  attributed  to  the  giving  way  of  one  of  the 
vessels  on  the  tunica  vaginalis  as  the  result  of  the 
sudden  withdrawal  of  pressure  1^  evacuation  of  the 
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hydrocele  fluid.  Independently  of  tapping  or  of 
hydrocele,  a  blow  may  result  in  effusion  of  blood  and 
the  formation  of  a  hsematocele. 

The  fluid  in  hsematoceles  varies  much  in  quality 
and  consistence.  When  the  blood  is  mixed  with 
hydrocele  fluid,  the  colour  is  lighter  in  proportion  to 
the  amount  of  dilution.  In  recent  cases,  not  compli- 
cated by  hydrocele,  the  hsematocele  contains  pure 
blood.  The  longer  the  blood  remains  the  more 
alteration  does  it  undergo,  though  it  is  sometimes 
spontaneously  absorbed. 

If  absorption  does  not.  occur,  the  red  corpuscles 
break  up,  and  their  colouring  matter  becomes  diffused, 
the  serum  is  partially  absorbed,  and  the  remaining 
fluid  becomes  dark  chocolate-brown  or  black,  and 
sometimes  thick  and  syrupy.  The  fibrinous  con- 
stituents of  the  blood  coagulate,  and  form  clots,  which, 
though  at  first  soft  and  red,  after  a  time  become 
firm  and  of  a  yellowish  or  opaque- white  colour.  The 
most  firm  and  fibrinous  clot  is  always  next  to  the 
serous  membrane  itself,  and  the  more  granular,  fri- 
able, and  darker  coagulum  is  found  in  the  centre  of 
the  hsematocele.  The  clot  is  always  most  abundant 
on  the  parietal  layer  of  the  serous  membrane ;  and  the 
latter  is,  in  addition,  gradually  thickened  by  the  for- 
mation of  fibrous  tissue  in  its  walls,  to  which  after 
many  years  calcareous  matter  may  be  added.  The 
testis  is  always  healthy,  though  sometimes  flattened 
by  pressure. 

Hsematocele  of  the  cord  may  be  either  diffused 
or  encysted.  The  diffused  hsematocele  is  simply  an 
extravasation  of  blood  in  the  cellular  tissue  of  the 
part,  and  the  encysted  variety  is  nothing  more  than 
an  encysted  hydi-ocele  of  the  cord  into  which  hsemor- 
rhage  has  occurred.     Both  are  rare. 

Encysted  hsematocele  of  the  testis  originates 
in  an  effusion  of  blood  into  an  encysted  hydrocele  of 
the  same  part,  whilst  the  name  of  parenchymatous, 
hsematocele  has  been  applied  to  effusions  of  blood  in. 
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the  substance  of  the  gland    itself    resulting    from 
injury. 

VASICOCBXiB. 

A  varicocele  is  a  varicose  enlargement  of  the  veins 
of  the  pampiniform  plexus,  and  is  of  exceedingly 
common  occurrence.  It  originates  usually  about 
puberty,  and  is  more  frequent  in  flabby,  feeble,  and 
lethargic  subjects  than  in  the  strong  and  vigorous. 

The  frequency  with  which  the  spermatic  veins  are 
the  seat  of  varicose  enlargement  is  to  be  explained  by 
their  pendulous  position,  their  want  of  muscular 
support,  their  length,  and  the  paucity  of  valves. 
Varicocele  is  more  common  on  the  left  side  than  on 
the  right — ^a  clinical  fact  which  is  partly  accounted 
for  by  the  somewhat  greater  length  of  the  left 
spermatic  vein,  but  is  also  supposed  to  be  induced  by 
pressure  of  a  loaded  sigmoid  flexure,  and  by  the  fact 
that  the  left  spermatic  vein  opens  into  the  renal  vein  at 
right  angles  to  the  blood-current,  whilst  the  vein  on 
the  right  side  enters  the  cava  obliquely,  and  empties 
itself  in  the  direction  of  the  blood-stream. 

The  affected  veins  show  all  the  appearances  typical 
of  varicosity,  being  elongated,  tortuous,  dilated,  and 
pouched.  In  some  cases  the  distension  affects  the 
venules  in  the  hilum  testis,  and  in  other  cases  the 
disease  is  complicated  by  thrombosis  or  phlebitis. 

The  testis  on  the  affected  side,  if  one  side  only  be 
involved,  is  sometimes  softer  and  a  little  smaller 
than  its  fellow.  There  is  no  reason  to  believe  that 
the  pressure  of  a  varicocele  ever  causes  atrophy  of  the 
testis,  but  it  is  probable  that,  when  the  varicose  con- 
dition appears  before  puberty,  it  may  interfere  with 
the  proper  development  of  the  gland. 
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Congenital  deformities  of  these  parts  are  in  their 
slighter  degrees  by  no  means  uncommon.  The  hymeiiy 
instead  of  being  a  crescentic  fold  of  membrane,  or 
a  diaphragm  with  a  central  perforation,  sometimes 
forms  a  complete  septum  across  the  vaginal  orificel 
Until  puberty  is  reached,  such  a  condition  often  passes 
unnoticed,  but  when  menstruation  commences  the 
menstrual  fluids  are  necessarily  retained.  If  the 
hjrmen  is  slight  and  frail,  it  may  give  way  before  the 
pressure  of  the  retained  matter ;  more  often,  however, 
it  is  stretched,  and  bulged  outwards  through  the 
labia,  forming  a  cystic  swelling,  which  in  some  cases, 
by  compi-essing  the  urethra,  interferes  with  the 
passage  of  urine. 

Diyision  of  the  yagina  by  a  septum  into  two 
cavities  is  a  rarer  malformation,  and  is  usually 
associated  with  a  bicomuate  or  double  uterus.  Occa- 
sionally the  vagina  is  absent,  and  in  most  of  these 
cases  the  uterus  and  ovaries  are  also  undeveloped. 

Hsrpertrophy  of  the  labia  or  clitoris  is  in  some 
cases  the  result  of  elephantiasis ;  in  others,  of  chronic 
oedema  or  inflammation,  but  is  sometimes  apparently 
idiopathic. 

Inflammation  of  the  vagina  has  already  been 
mentioned  in  connection  with  gonorrhoea,  and  noma 
vulvae  has  been  included  in  the  chapter  on  Gangrene. 
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Vulvar  abscesses,  however,  occur  independently  of 
venereal  disease,  and  apparently  originate  in  many 
cases  in  the  sebaceous  glands  which  are  found  in  this 
situation.  Warty  growths  and  condylomata  are  gene- 
rally the  result  of  irritating  discharges  from  the  vagina, 
and  though  often  venereal,  are  not  necessarily  so. 

Cystic  tmnotirs  of  the  labia  are  sometimes  of 
sebaceous  origin,  but  in  other  cases  originate  from 
contusions  or  compression  during  labour.  Such  cysts 
come  under  the  head  of  ''  hsematoma,''  and  contain 
dark,  thick  blood ;  they  sometimes  attain  a  very  con- 
siderable size. 

Innocent  tumours  of  a  more  solid  nature  are  usually 
soft  fibromata.  They  grow  slowly,  are  generally 
pendulous  and  pedunculated,  and  so  soft  as  to  give  to 
the  touch  the  feeling  of  fat  or  fluid. 

The  most  common  malignant  growth  of  the  labia 
is  epithelioma,  and  in  this  situation  such  tumours 
grow  with  considerable  rapidity.  They  often  extend 
locally  to  the  bladder  or  rectum,  and  cause  secondary 
^owths  in  the  inguinal  and  pelvic  glands,  and  more 
rarely  in  the  viscera. 


TVMonui  or  tbb  vtbsvs. 

nbro-myoma  or  uterine  fibroid  is  the  most 
•common  new  growth  of  the  uterus.  There  are  three 
chief  varieties,  named  according  to  their  respective 
relations  to  the  tissues  forming  the  uterine  wall — 
(a)  sub-peritoneal ;  (b)  intramural  or  interstitial ;  (e) 
.submucous. 

The  sub-peritoneal  tumours  usually  spring  from 
the  fundus,  and  grow — covered  only  by  peritoneum 
and  sometimes  by  a  thin  layer  of  uterine  tissue — 
towards  the  peritoneal  cavity.  They  are  more  slow 
in  their  growth  than  the  other  varieties  mentioned, 
and  often  cause  no  symptoms  at  all.  Occasionally, 
however,  they  induce  slight  peritoneal  effusion,  and 
may  contract  adhesions  to  the  intestines,  ovaries,  <kc. 

The  intramural  tumours  grow  in  the  substance 
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of  the  uterine  wall,  with  which  the  softer  varieties 
appear  to  be  directly  continuous,  the  harder  tumours 
being  often  completely  encapsuled.  They  often  cause 
considerable  hypertrophy  of  the  uterus,  induce  severe 
metrorrhagia,  and  are  frequently  multiple. 

The  submucpas  growths  extend  towards  the 
uterine  cavity,  and  tend  to  become  pendulous  or 
pedunculated.  Like  the  intramural  tumours,  they 
cause  uterine  enlargement  and  haemorrhage,  and,  in 
addition,  by  their  pressure  may  cause  sloughing  of 
the  mucous  membrane  which  covers  them.  In  such 
cases  the  growth  itself  may  slough  and  be  cast  off. 

Fibro-myomata  of  all  kinds  appear  to  owe  their 
origin  to  anything  which  causes  prolonged  congestion 
or  irritation  of  the  uterus,  and  occur  especially 
in  women  who  have  not  passed  the  climacteric. 
During  the  involution  of  the  organ  after  pregnancy, 
these  growths  not  uncommonly  undergo  spontane- 
ous absorption.  After  the  menopause,  not  only  do 
they  usually  cease  to  grow,  but  they  also  share  in  the 
atrophic  changes  which  are  in  progress  in  the  uterus 
after  this  period  of  life. 

Fibro-myomata  differ  somewhat  from  one  another 
in  their  naked-eye  appearance,  for  the  more  muscular 
tissue  they  have,  the  more  soft,  red,  and  fleshy  is 
their  cut  surface ;  whilst  the  more  flbrous  they  are, 
the  whiter  and  denser  are  they  on  section.  They  are 
also  liable  to  undergo  various  degenerative  changes. 
In  old  people  they  are  always  very  tough  and  fibrous, 
and  in  many  become  converted  into  calcareous  masses. 
Less  commonly,  cysts  are  formed  in  their  interiors, 
and  occasionally  attain  a  great  size. 

On  microscopical  examination,  a  fibro-myoma,  as  its 
name  implies,  is  found  to  be  composed  of  a  mixture 
of  fibrous  tissue  and  involuntary  muscle  fibre,  these 
being  combined  in  varying  proportions. 

Mucous  polypi  commonly  grow  from  the  mucous 
lining  of  the  cervix  or  os.  They  are  usually  multiple, 
very  vascular,  and  consist  of  simple  pedunculated  out- 
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growths  of  the  mucous  membrane  from  which  the^ 
spring. 

Malignant  tumours  of  the  uterus  may  be  either 
carcinomata  or  sarcomata,  and  of  these  the  former 
appear  to  be  by  far  the  most  common. 

Carcinoma  may  be  either  of  the  spheroidal-celled 
or  glandular  type,  or  of  the  epitheliomatous  or 
squamous-celled  variety.  The  spheroidal-celled 
growths  possess  the  same  microscopical  structure  as 
similar  tumours  in  other  parts  of  the  body.  Accord- 
ing to  the  quantity  of  their  iibrous  stroma,  they  are 
either  dense  and  scirrhous,  or  soft  and  medullary. 
They  commonly  originate  in  the  cervix,  but  may 
spring  from  the  fundus  of  the  uterus.  Extending 
towards  the  uterine  cavity  on  the  one  hand,  they 
cause  a  foul  discharge,  with  much  haemorrhage;  and 
growing  towards  the  peritoneum  on  the  other,  they 
infiltrate  the  uterine  Hgaments,  extend  to  the  bladder 
or  rectum,  and  cause  fistulous  communications,  con- 
tract adhesions  to  the  abdominal  organs,  or  induce 
acute  peritonitis.  They  commonly  cause  glandular 
infection,  and  may  become  disseminated  in  the  viscera. 
ZSpithelioma  is  usually  described  as  occurring  in 
two  varieties — one  originating  usually  in  the  mucous 
lining  of  the  cervix,  accompanied  by  but  little  warty 
growth,  causing  a  general  infiltration  of  the  uterine 
tissue,  and  ulcerating  at  an  early  stage ;  the  other  com- 
mencing at  the  OS  uteri,  beginning  as  a  papillomatous, 
warty,  or  cauliflower  growth,  and  often  attaining  a 
considerable  size  before  ulceration  begins.  In  either 
case  extension  to  the  neighbouring  viscera,  with  foul 
discharge  and  glandular  aflection,  is  the  usual  sequel. 

Sarcomata  of  the  uterus  have  not  been  yet  suffi- 
ciently observed  to  allow  of  any  general  rules  being 
formulated  as  to  their  mode  of  growth  or  natural 
history. 

TunKoinas  or  tbb  ova&xbs. 

Ovarian  tumours  are  either  cystic  or  solid,  and 
many  of  them  are  cystic  with  solid  growths. 
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Ovarian  cystomata  appear  to  be  developed  from 
Graafian  vesicles,  and  in  some  cases  perhaps  from 
corpora  lutea.  The  cysts  may  be  either  single  or 
multiple,  and  in  the  latter  case  the  septa  dividing 
them  from  each  other  are  liable  to  become  so  thin 
as  to  allow  of  communication  between  the  cavities. 
The  fluid  contained  in  the  cysts  varies  much.  It  is 
always  albuminous,  and  in  the  single  cysts  is  fre- 
quently thin,  watery,  and  yellowish.  In  the  multiple 
cysts  it  is  more  likely  to  be  thick  and  opaque, 
sometimes  acquiring  the  consistence  of  glue  and  a 
dark-brown  colour.  It  occasionally  contains  choles- 
terin. 

In  the  case  of  multiple  cysts  there  is  often  solid 
growth  extending  into  the  cystic  cavities.  Such 
tumours  are  named  proliferous  cysts.  The  solid 
ingrowth  is  generally  soft  and  myxomatous,  and  is 
itself  liable  to  degenerate  and  form  secondary  cysts 
filled  with  blood-stained  fluid.  In  rarer  instances  the 
solid  growth  is  sarcomatous  or  carcinomatous.  All 
varieties  of  cysts  are  liable  to  inflame,  and  to  contract 
adhesions  to  the  abdominal  viscera  and  parietes. 

Dermoid  cysts  are  also  met  with  in  the  ovary. 
Like  similar  tumours  in  other  parts,  they  are  liable, 
after  long  periods  of  quiescence,  to  take  on  active 
growth.  They  contain  sebaceous  matter,  hair,  bones, 
teeth,  &c,,  and  sometimes  attain  considerable  size. 

Parovarian  cysts,  or  cysts  of  the  broad  liga- 
ment, are  situated  in  the  latter  structure,  and  not 
in  the  ovary  itself.  They  are  single,  contain  a  clear, 
watery  fluid,  and  never  contain  soUd  ingrowths. 

Solid  fibrous  and  malignant  tumours  of  the  ovary 
are  also  met  with,  but  are  not  of  common  occurrence. 
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SXSSA8BS  or  TBS  BSfiABT. 

Diseases  of  the  breast  are  infinitely  more  common 
in  women  than  in  men,  the  mammary  gland  in  the 
latter  being  in  a  rudimentary  state.  It  must  be 
understood,  therefore,  that  the  foUowing  description 
of  diseases  of  the  breast  refers,  unless  the  contrary 
be  expressly  stated,  solely  to  the  female  breast. 


The  hypersemia  and  irritation  produced  by  suck- 
ling are  the  most  common  causes  of  acute  inflam- 
mation of  the  breast.  Most  cases  occur  either  soon 
after  pregnancy  or  when  suckling  has  been  unduly  pro- 
longed to  some  ten  or  twelve  months  or  more. 

In  the  slighter  cases  the  nipple  and  areola  alone 
are  affected,  the  skin  covering  them  becoming  at 
first  red  and  swollen,  and  afterwards  eczematous, 
excoriated,  and  raw.  Cracks  or  fissures  also  form, 
and  definite  ulcers  maybe  developed.  Sometimes  the 
inflammation  terminates  in  the  formation  of  a  small 
superficial  abscess  in  the  areola  or  neighbouring  sub- 
cutaneous tissue. 

In  another  class  of  cases  the  gland  tissue  itself  is 
involved  in  the  inflammatory  process,  which  appears, 
in  some  cases  at  least,  to  extend  from  a  cracked  and 
fissured  nipple.  A  single  lobule  only  is  at  first  im- 
plicated, and  in  its  substance  pus  may  collect,  whilst 
the  rest   of  the  gland  remains  unaffected.     If  not 
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treated,  however,  by  early  and  free  incision,  the 
pus  soon  makes  its  way  to  other  lobules,  and,  before 
it  obtains  an  exit  through  the  skin,  becomes  more  or 
less  diffused.  In  consequence  of  the  fascial  prolonga- 
tions of  the  gland  capsule,  a  single  opening  now  will 
not  suffice  to  give  ready  exit  to  the  matter,  and  in- 
cisions have  frequently  to  be  made  into  each  of  the 
lobules  implicated  in  the  suppuration. 

The  cellular  tissue  behind  the  breast  is  less  fre- 
quently the  seat  of  suppuration  than  the  nipple  or 
the  gland  itself.  When  pus  forms  in  this  situation, 
it  pushes  the  whole  breast  forwards  and  makes  its 
way  to  the  surface  at  the  lower  margin  of  the 
mamma. 

•Chronic  abscess  may  also  develop  in  the  breast, 
and,  like  the  more  acute  inflammation,  is  generally 
the  sequel  of  parturition  or  of  a  miscarriage.  The 
pus  is  often  surrounded  by  a  considerable  amount 
of  fibrous  tissue,  and,  if  it  be  placed  in  the  deeper 
parts  of  the  gland,  may  closely  simulate  a  solid 
growth. 

Chronic  interstitial  mastitiB  is  a  form  of  in- 
flammation of  the  breast  which  is  seen  most  com- 
monly in  women  who  have  passed  the  climacteric.  It 
is  generally  confined  to  one  or  two  lobules  of  the 
gland,  and  is  characterized  by  the  formation  of  much 
fibrous  tissue,  with  consequent  indm^tion,  thickening, 
and  nodulation  of  the  mammary  substance.  On  sec- 
tion, the  affected  lobules  are  foimd  to  be  more  white, 
rfibrous,  and  dense  than  the  remainder  of  the  breast, 
whilst  a  microscopical  examination  shows  infiltration 
with  leucocytes,  formation  of  fibrous  tissue,  fatty 
Klegeneration  and  destruction  of  the  epithelium,  and 
slight  dilatation  of  the  ducts  and  acini  in  the  form 
'of  minute  cysts.  This  condition  not  only  simulates 
scirrhous  cancer,  but  not  infrequently  is  the  precursor 
'of  a  carcinomatous  growth. 

Pagef  s  disease  of  the  nipple  is  the  name  given 
to  a  peculiar  form  of  eczema  limited  to  the  nipple 
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and  areola,  and  characterized  by  its  obstinate 
resistance  to  all  treatment,  its  tendency  to  ulcerate, 
and  its  liability  to  be  succeeded  by  the  development 
of  carcinoma. 

The  areola  is  at  first  bright  red  and  inflamed,  the 
epithelium  subsequently  peeling  off  in  branny  scales 
and  leaving  a  raw  surface,  from  which  exudes  a  wateiy 
discharge,  which  tends  to  dry  and  form  scales.  After 
a  time,  ulceration  succeeds,  extending  to,  and  destroy- 
ing, the  nipple  in  many  cases. 

The  nature  of  the  process  has  been  carefully  de- 
scribed by  Mr.  Butlin ;  and  in  seven  breasts  which  I 
have  myself  examined  I  have  found  very  nearly  the 
same  conditions  that  were  seen  by  him. 

The  process  originates  in  an  inflammation  of  the 
derma,  with  small-cell  exudation  beneath  the  epithe- 
liiun.  The  latter,  in  its  turn,  is  implicated,  its  cells 
being  loosened  from  one  another  by  fluid  exudation^ 
and  finally  cast  off.  The  derma  being  exposed,  the 
inflammatory  process  advances  more  rapidly,  and  pro- 
ceeds to  the  formation  of  pus  and  the  destruction  of 
the  true  skin.  The  inflammation  now  extends  along 
the  ducts,  causing  their  epithelial  lining  to  prolif  erate, 
the  cells  sometimes  collecting  in  masses,  which  fill  the 
tubes.  Following  this,  there  is  a  tendency  for  the 
epithelial  cells  in  the  acini  or  ducts  to  grow  out  into 
the  surrounding  tissiie  and  to  take  on  cancerous 
growth,  an  event  which  is  generally  preceded  by 
inflammatory  changes  in  the  connective-tissue  stroma 
of  the  mamma,  indicated  by  exudation  of  leucoc3rtes 
and  fibrous  thickening.  The  cancerous  growth  i» 
sometimes  directly  continuous  with  the  nipple,  but  is 
more  often  quite  separate  from  it  and  placed  deep 
in  the  breast.  It  is  usually  a  spheroidal-celled 
scirrhous  carcinoma,  though  columnar-celled  tumours 
have  been  described. 

Paget's  disease  must  not  be  confused  with  an 
eczematous  condition  of  the  nipple  which  is  some- 
times seen  as  a  sequel  to  a  cancerous  growth,  and 
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which  appears  to  result  from  some  irritating  dis- 
•charge  from  the  ducts. 

HSfpertrophy  of  the  breasts,  in  the  true  sense 
•of  the  term,  is  very  rare,  but  cases  have  been  recorded 
in  which  the  gland  has  attained  many  pounds  weight, 
and  has,  on  account  of  its  bulk,  required  amputation. 
Most  hypertrophied  breasts  owe  much  of  their  size  to 
iihe  presence  of  numerous  fibro-adenomatous  tumours. 

Galactocele  is  the  name  given  to  a  cyst  of  the 
T>reast  containing  milk.  It  develops  in  connection 
with  lactation,  and  is  supposed  to  originate  in  rupture 
of  one  of  the  milk-ducts.  Such  a  cyst  may  contain  a 
pint  or  more  of  fluid,  which  in  some  cases  is  entirely 
;ab6orbed.  In  other  cases  the  fluid  is  reduced  to  a 
caseous  pulp,  occasionally  gives  rise  to  suppuration, 
tfind  is  discharged  together  with  the  pus. 
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TUKOU&S  or  TBB  BHSAST. 

TuMOUBS  of  the  breast  are  commonly  of  a  mixed 
nature,  containing  both  connective-tissue  and  epi- 
thelial elements.  It  is  not,  therefore,  possible  to 
classify  them  imder  either  the  connective-tissue  or 
epithelial  new  growths.  The  classification  of  these 
tumours  is  made  still  more  di&cult  by  the  fact  that 
they  are  often  complicated  by  cysts;  nevertheless, 
their  structure  is  generally  perfectly  clear. 


These  are  the  names  given  to  a  class  of  mammary 
tumours  which  all  contain  a  certain  amount  of  breast 
tissue  embedded  in  a  fibrous  or  fibro-sarcomatous 
matrix.  The  pure  adenoma  is  ver}"  rare  if  the 
name  is  strictly  limited  to  tumours  composed  through- 
out of  tissue  such  as  is  found  in  a  lobe  of  the  normal 
mamma.  I  have  seen  only  two  examples  amongst  a 
large  number  of  mammary  growths.  They  were 
yellowish-white  in  colour,  soft,  lobulated,  and  en- 
capsuled,  and,  on  section,  showed,  under  the  micro- 
scope, numerous  ducts  and  acini  embedded  in  a 
fibrous*  matrix.  The  only  point  in  which  their  struc- 
ture differed  from  that  of  a  normal  breast  was  that 
the  gland  tissue  was  irregular  in  the  manner  of  its 
arrangement. 
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Adeno-fibrmnftta  are  the  growths  which  ore  com- 
caonly  spc^en  of  as  "  chronic  mammary  tumours," 


Fibroadenoma  of  the  Bnuut.  Tbe  gluiduUr  tUaue  is 
badly  developed,  and  is  mingled  ^Mi  mnoh  flbroiu  tliane. 
(Zoiw,  A.) 

although  this  name  is  used  very  loosely,  and  is  also 
applied  to  many  of  the  adeno^sarcomata  as  welL     The 
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adeno-fibroma  is  the  commonest  of  the  breast  tomoors. 
It  is  generally  single,  movable  in  the  maaoma,  loba- 
lated  on  the  surface,  encapsuled,  except  in  its  deeper 
parts,  where  it  is  commonly  continuous  with  the 
surrounding  gland ;  on  section,  it  is  found  to  be  firm, 
white,  and  fibrous,  and  to  exude  a  little  viscid  fluid. 
Microscopical  examination  shows  a  stroma  of  fibrous 
tissue,  in  which,  in  typical  specimens,  but  few  con- 
nective-tissue cells  are  foimd,  mixed  with  a  variable 
amount  (5f  gland  tissue.  In  some  cases  the  gland 
tissue  is  exceedingly  scanty,  not  more  than  one  or 
two  acini  appearing  in  a  single  field  of  the  microscope ; 
in  others,  as  much  as  a  quarter  or  a  third  of  the 
growth  is  composed  of  glandular  elements.  The 
acini  and  ducts  are  usually  not  well  formed,  the  lumen 
of  the  tubes,  as  well  as  their  outline  and  limiting 
membrane,  being  ill  defined,  and  their  epithelial  ceUs 
small  and  more  numerous  than  natural. 

Adeno-sarcomata  are  not  separated  by  any  hard- 
and-fast  line  from  the  adeno-fibromata,  there  being 
all  grades  of  intermediate  growth.  An  adeno-sarcoma 
resembles  an  adeno-fibroma  in  its  encapsulation  and 
its  lobulated  surface,  but  is  softer,  less  fibrous,  and 
more  gelatinous  on  section.  Microscopical  examina- 
tion shows  a  stroma  composed  of  delicate  fibrous 
tissue,  containing  numerous  oval  or  spindle  cells 
mingled  with  a  good  deal  of  homogeneous  mucoid 
material  and  a  few  branched  or  stellate  cells.  In 
the  midst  of  this  complex  stroma  is  embedded  gland 
tissue,  such  as  has  already  been  described  as  occurring 
in  the  adeno-fibromata. 

OT8TZC  ABBWO-nSKOBKA  ASn  CT8TZC  ABBVO- 


iBTrWMOVB  CYBTB, 


In  many  of  the  adeno-fibromata  and  adeno-sarco- 
mata,  cysts  develop  from  the  mammary  acini  and 
ducts.     These  vary  greatly  in  size  in  different  tumours 
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and  in  different  parts  of  the  same  growth.  In  many 
tumours  which  to  the  naked  eye  are  apparently  not 
cystic,  the  microscope  shows  that  here  and  there 
^iroughont  the  sections  the  acini  and  ducts  are  dis- 
tended, and  form  irregular  cavities  or  spaces,  in  some 
places  elongated  and  slit-like,  at  other  parts  more 
rounded  or  oval.  In  other  tumours,  cysts  of  all  sines, 
some  a  couple  of  inches  in  diameter,  are  found,  filled 
with  serous  or  mucoid  fluid,  and  containing  in  most 
cases  a  certain  amount  of  solid  growth.  The  cysts  are 
lined  by  one  or  more  layers  of  short  columnar  or 
spheroidal  epithelium,  though  in  many  cases  where 
the  cavities  are'  lat^  the  epithelial  lining  is  veiy  liable 


Fibro-ftdBDoma  nf  the  BrDitBtwith  C^ata.  Tbe  ojslfi  ara 
developed  ftom  the  ininiinarj'  auiui,  and  *n  lined  by 
epitheliimi.    (Zeias,  A.) 


to  separate  during  the  manipulation  necessary  for  the 
preparation  of  a  microscopical  section. 

Cystic  adeno-fibromata  and  adeno-sarcomata  have 
long  been  known  aa  the  "sero-cyatic  turnouts  of 
Brodie,"  and  under  that  heading  growths  of  very  dif- 
ferent structures  have  been  classified.  These  tumours 
are   generally  of  considerable  size,   and   may  attain 
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several  pounds  in  weight.  Their  surface  is  bossed, 
the  cysts  presenting  themselves  as  rounded  swellings 
of  various  dimensions.  Their  consistence  is  unequtu; 
elastic  or  fluctuating  in  some  parts,  they  are  solid  in 
others.  A  section  liberates  a  certain  amount  of  clear 
or  slightly  blood-stained  serous  or  mucous  fluid,  and 
shows  that  the  tumour  as  a  whole  is  enc&peuled. 
The  solid  portions  of  the  growth  are  either  white  and 


f  the  Breast  with  Cysts  (Sero^ystic 
UiHBBae).  The  cysts  are  lined  by  epithelium.  The  Dew- 
growth  spriags  from  the  coDoeetiTe  tieane  of  the  mamma, 
and  several  processes  of  it  have  eilended  into  the  cftTJty 
of  the  large  rentral  cyst,  and  partlv  filled  the  lattw.  Tlieae 
intra-cj'stic  growth  B  are  covered  by  the  epitbeliam  lining 
the  cyst.     (ZeisB,  A.) 

fibrous,  or  pinkish,  fleshy,  soft,  mucoid,  or  gelatinous. 
The  cysts  in  some  cases  are  chiefly  filled  with  fluid,  in 
others  they  contain  masses  of  new  growth,  and  are  then 
named  "  proliferous."  The  solid  growth,  however,  is 
not  really  within  the  cyst  cavity,  although  to  the 
naked  eye  it  may  appear  to  be  so.  It  is  simply  a  part 
of  the  new  growth,  forming  the  bulk  of  the  tumour^ 
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widcSi  bas  inYaginated  the  cyst  wall  in  front  of  it,  and 
thrust  it  into  its  own  cavity.  The  protruding  mass 
is  always  covered  hy  the  epithelial  cells  which  line 
the  cysts,  and  does  not  penetrate  or  f  ungate  through 
them. 

Microscopical  examination  shows  that  in  the  cystic 
adeno-fibromata  the  growths  have  the  same  structure 
as  the  adeno-fibromata,  which  are  uncomplicated  with 
cysts ;  similarly,  the  cystic  adeno-sarcomata  have  that 
of  the  adeno-sarcomata  without  cysts.  Many  of  the 
so-called  "chronic  mammary  tumours"  are  simply 
proliferous  cystic  tumours  on  a  small  scale. 

^nie  clinical  course  run  by  the  tumours  above 
mentioned  differs  according  to  their  structure.  The 
solid  growths,  whose  structure  is  chiefly  fibrous  and 
glandular — ^the  adeno-flbromata — develop  in  young 
women,  and  are  most  common  between  the  ages  of 
seventeen  and  twenty-seven.  They  grow  slowly,  and 
never  attain  a  great  bulk,  being  seldom  larger  than  a 
walnut.  They  do  not  affect  the  lymphatic  glands  or 
implicate  the  skin,  and  are  generally  freely  movable 
in  the  breast.  In  most  cases  they  do  not  cause  severe 
pain,  and  are  not  tender,  though  some  few  of  them 
are  so  painful  as  to  have  acquired  the  name  of  "  pain- 
ful mammary  tumours."  These  do  not  differ  in  their 
structure  from  the  painless  growths. 

^nie  adeno-sarcomata  grow  more  rapidly  than 
the  adeno-flbromata,  and  attain  a  greater  size.  They 
are  softer  than  the  latter,  but  do  not  implicate  the 
tissue  outside  the  breast  or  involve  the  lymphatic 
glands.  Clinically  as  well  as  structurally  they  are  not 
deflnitely  separated  from  the  more  flbrous  growths. 

nie  proliferous  cystic  tmnonrs  are  generally 
seen  in  women  somewhat  older  than  those  in  whom 
the  solid  growths  usually  occur,  but,  like  the  latter, 
their  clinical  course  depends  on  their  structure.  If 
the  intra-cystic  growths  and  the  stroma  of  the  tumour 
be  flbrous,  several  years  may  elapse  before  the  patient 
applies  for  relief,  and  I  have  seen  breasts  removed  in 
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which  the  swelling  had  existed  as  long  as  six  or  seven 
years.  When,  however,  the  stroma  is  sarcomatous  the 
rapidity  of  increase  is  vastly  greater,  and  is  in  propor- 
tion to  the  abundance  of  the  cell-growth,  and  the 
absence  of  f uUy  formed  fibrous  tissue.  The  breast  in 
bad  cases  may  double  its  size  within  six  or  eight  months. 
The  more  sarcomatous  the  tumour,  the  more  likely 
it  is  to  implicate  the  skin,  which  in  these  cases  is 
destroyed  rather  by  pressure  than  by  infiltration,  and 
allows  the  protrusion  of  a  bleeding  mass  which  soon 
ulcerates  from  exposure,  and  discharges  pus  mixed 
with  blood-stained  fluid  from  the  cysts. 

Before  the  skin  is  involved,  a  breast  containing  a 
proliferous  cystic  growth  presents  a  very  irregular 
outline,  the  surface  being  raised  so  as  to  form 
rounded  swellings  of  various  sizes  which  correspond 
to  the  cysts  above  described.  A  serous  blood-stained 
discharge  is  often  noticed  to  exude  from  the  nipple, 
and  can  be  increased  by  pressure.  This  results  from 
a  communication  e2dsting  between  one  of  the  milk 
ducts  and  a  cyst  containing  fluid.  However  large 
a  size  the  proliferous  growths  acquire,  they  practi- 
cally never  implicate  the  lymphatic  glands,  and  only 
a  few  of  the  more  sarcomatous  ones  become  dissemi- 
nated. 

Pibrons  tumours  unmixed  with  any  gland  tissue 
are  rare,  and  do  not  differ  materially  from  the  adeno- 
fibromata. 

Sarcomatous  growths,  solid  throughout,  and  con- 
taining no  gland  tissue,  are  more  common  than  the 
pure  fibromata,  but  are  still  of  comparatively  rare  oc- 
currence. Hound-,  oval-  and  spindle-celled  sarooinata 
have  been  seen  in  the  breast,  and  here,  as  elsewhere, 
the  round-celled  growths  develop  more  rapidly  and 
show  a  greater  tendency  to  disseminate  than  do  the 
spindle-celled  tumours.  The  axillary  glands  are  very 
rarely  involved. 

CartUaginovui  and  bony  tumours  of  the  breast 
are  very  uncommon,  there  being  only  about  half  a 
dozen  cases  on  record.     In  several  of  these  also  the 
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cartilage  or  bone  was  merely  a  part  of  a  growth 
which  was  otherwise  sarcomatous. 

CT8T8. 

Cysts  of  the  breast  are  usually  divided  into  reten- 
tion cysts  and  serous  cysts. 

Retention  cysts  are  formed  by  distension  of  the 
mammary  acini  and  ducts.  They  may  be  either 
single  or  multiple,  but  the  latter  is  the  more  common 
form.  They  are  frequently  seen  in  elderly  women  in 
whom  the  breasts  are  undergoing  atrophic  changes, 
and  are  then  sometimes  called  **  involution  cysts,"  but 
they  may  occur  at  any  period  of  life.  Their  size  varies 
much;  in  some  cases  they  are  quite  microscopic,  in 
others  they  contain  five  or  six  ounces  of  fluid.  The 
latter  is  in  some  cysts  quite  clear  and  watery,  in 
others  blood-stained,  thick,  and  viscid.  The  tension 
inside  the  cyst  is  occasionally  so  great  that  when  the 
latter  is  situated  in  the  deeper  parts  of  the  mamma 
it  simulates  a  solid  tumour. 

Microscopical  examination  of  different  specimens 
shows  all  stages  of  development  from  the  mammary 
tissue,  the  cyst-wall  being  f  oi-med  of  fibrous  tissue  lined 
by  epithelium,  which  is  either  spheroidal  or  columnar 
according  as  the  cyst  has  developed  from  an  acinus  or 
a  duct.  The  larger  the  cyst  the  more  flattened  is  its 
epithelial  lining,  and  the  greater  tendency  is  there  for 
the  latter  either  to  become  quite  flat  or  to  be  shed. 
Thus  it  is  common  to  find  cysts  which  are  lined  in  part 
by  flattened  epithelium  which  in  the  rest  of  the 
circumference  is  absent. 

In  some  cases  papillary  growths  of  a  bright  red 
colour,  like  minute  raspberries,  grow  from  the  cyst- 
walls.  They  are  composed  of  a  very  delicate  connective 
tissue  with  thin-walled  blood-vessels  covered  by  epi- 
thelium, and  are  very  liable  to  bleed. 

In  cases  of  cysts  containing  these  papillse,  I  have 
seen  considerable  discharge  of  blood-stained  fluid  from 
the  nipple.  They  grow  especially  in  those  cysts  which 
are  formed  by  distension  of  the  ducts.     (See  Fig.  106.) 
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Seronn  cyiti  of  the  breast  are  supposed  to  be 
formed  b^  distension  of  a  connective-tissue  apace  or 
lymph  apace  with  serous  fluid.  There  is  really  no 
proof  that  cysts  are  formed  in  this  way  in  the  breast, 
and  it  has  never  been  explained  why  8uch  cyats  ahould 
be  so  common  when  they  are  aasociated  with  the  cmi- 
nective  tissue  of  the  mamma,  whilst  in  other  parts  of 
the  body  they  are  only  very  i-arely  found  as  new  forma- 
tioQS.  1  myself  am  of  the  opinion  that  the  so^ifilled 
serous  cysts  are  realty  formed  by  the  distension  of  aeini. 


Poi-tion   of  »  Papillamntous    Ingrowth    from  a  Dnct- 
papUloma  of  the  Breast.     It  conaiHts  of  a  delicate  BlroDu 

{Zeiss,  A.) 

and  that  the  failure  to  find  an  epithelial  hning  results 
either  from  the  cells  of  the  latter  having  become 
extremely  flattened  and  like  endotheUum,  or  having 
been  shed  as  already  described.  My  reason  for  arriv- 
ing at  this  conclusion  is,  that  an  examination  of  many 
cystic  breasts  ha«  shown  me  alt  stages  between  cyste 
lined  by  typical  glandular  epithehum,  and  those  in 
which  no  such  lining  could  be  demonstrated. 


'oidal-celled  carcinoma  is   met   with    in   the 
1  all  its  varieties — scirrhous,  er.c3pbaloid  and 
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colloid,  but  of  tfaeee  the  first  is  infitdtoly  the  most 
commoD. 

Sdrrhoiu  cmrdncnita  is  moet,  often  observed  in 
women  over  forty,  but  is  occaeionally  seen  in  patients 
younger  than  this  by  some  eight  or  ten  years.  It 
nsoally  oommencea  as  &  hard  rounded  lump,  which  is 
movable  and  painless — conditions  which  are  very  com- 
monly considered  to  be  incompatible  with  malignancy, 
but  it  is  therefore  all  the  more  necessary  to  beai' 
them  in  mind.  As  the  lump  increases,  it  becomes 
rough,  irregular,  and  nodular,  more  evidently  hard, 
and  less  movable.  When  the  tumour  approaches  the 
skin,  it  commonly  causes  the  latter  to  become  dimpled 
or  puckered,  and  at  a  later  date  widely  adherent.     At 

FlO.  107. 


Section  of  t,  Breast  with  SoirrliouB  Carcinoma.  The  growth 
ioaltraUa  the  fat,  and  has  cauBod  retraction  of  the  nipple. 
(From  a  apeianien  in  St.  Thomas's  Hoepital  muBeum.) 

the  same  time,  or  sooner,  the  nipple  is  commonly 
retracted.  The  aftected  skin  soon  becomes  red,  shiny, 
and  often  oedematous,  finally  ulcerating  at  one  spot, 
and  aUowing  the  protrusion  of  a  bleeding  mass  of 
cancer.  The  tumour,  however,  extends  not  only 
towards  the  surface,  but  also  to  the  deeper  parts,  in- 
filtrating the  pectoral  muscles,  fixing  the  breast  so 
that  it  becomes  perfectly  immovable,  and  even  extend- 
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ing  down  to  the  ribs  themselves.  At  an  early  penod 
the  lymphatic  glands  in  the  axilla  become  enlarged 
and  hard,  the  glands  above  the  clavicle  following  suit 
as  the  disease  progresses.  The  masses  formed  by  the 
cancerous  l3rmphatics  sometimes  attain  a  great  size, 
and,  by  infiltrating  the  axiUary  nerves,  may  cause 
the  patient  intense  pain.  (Edema  of  the  arm  is  often 
produced  by  their  pressure  on  the  main  vein. 

By  the  time  the  skin  has  given  way,  and  the  axillary 
glands  are  enlarged,  the  patient's  health  also  fails, 
emaciation  being  sometimes  very  rapid.  Death  may 
result  from  exhaustion  caused  by  pain,  and  discharge 
of  blood  and  pus  from  the  ulcerating  mass,  but  it  is 
often  the  result  of  other  complications.  One  of  the 
commonest  of  these  is  pleurisy,  a  condition  very  readily 
accounted  for  when  we  consider  that,  by  the  time  that 
the  tumour  has  penetrated  the  pectoral  muscle,  but  little 
intervenes  between  it  and  the  pleura.  The  latter  may 
be  involved  either  by  direct  extension  of  the  growth, 
by  infection  through  the  lymphatics,  or  by  secondary 
deposit.  A  fatal  termination  may  also  result  from 
secondary  growths  in  internal  organs.  The  viscera 
most  commonly  affected  are  the  liver  and  lungs,  but  I 
have  myself  seen  cases  in  which  all  the  viscera  in  the 
abdomen  and  thorax  were  involved  at  once.  Growths 
in  the  bones  also  are  by  no  means  uncommon,  and  are 
frequently  very  insidious,  perhaps  causing  no  symptoms 
of  any  kind  until  some  slight  movement  results  in  a 
spontaneous  fracture. 

The  above  description  of  the  course  of  a  scirrhous 
cancer  applies  to  most  cases,  but  not  to  aU,  and  the 
exceptions  demand  a  brief  recognition.  Instead  of 
commencing  as  an  isolated,  small  lump,  the  tumour 
may  from  the  beginning  affect  a  large  portion  of  the 
whole  breast,  being  diffused  as  it  were  throughout  its 
substance,  and  presenting  to  the  touch  an  ill-defined, 
indurated  swelling.  In  such  cases  especially,  the  skin 
is  liable  to  be  involved  over  a  large  area,  being  at  first 
puckered  and  lumpy,  but  afterwards  converted  into  a 
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brawny  mass  of  leathery  consistence^  and  of  a  dusky- 
red  tint,  which  envelops  the  thorax  in  a  rigid  inelastic 
sheath,  which  has  been  compared  to  a  hide  or  a 
cuirass. 

Atrophic  scirrhus  is  the  term  applied  to  a  form 
of  hard  carcinoma,  which  occurs  in  elderly  and  thin 
women,  and  is  characterized  by  the  constant  tendency 
of  the  tumour  to  shrink  and  contract  rather  than  to 
increase  in  size  and  f ungate.  Growths  such  as  this 
are  very  chronic,  and  may  last  several  years  without 
making  notable  progress.  They  may,  nevertheless, 
destroy  life  by  causing  secondary  growths  in  the  viscera. 

On  section,  a  scirrhous  carcinoma  of  the  breast 
grates  or  creaks  under  the  knife.  Its  cut  surface, 
which  has  been  compared  to  that,  of  a  raw  potato  or 
an  unripe  pear,  is  concave,  greyish  or  bluish-grey  in 
tint,  and  marked  by  irregular  white  dots  and  streaks. 
~Bj  a  little  pressure  some  of  this  white  matter  may  be 
squeezed  out,  and  is  found,  on  microscopical  exami- 
nation, to  consist  of  broken-down  epithelial  cells. 
Scraping  with  a  knife  generally  produces  a  few  drops 
of  dirty  opalescent  fluid,  also  containing  epithelial  cells 
of  all  shapes  and  sizes.  The  margin  of  the  tumour  is 
very  irregular  and  ill-defined,  close  examination  often 
^<:howing  that,  as  it  implicates  the  neighbouring  fat  or 
gland  tissue,  portions  of  the  latter  are,  as  it  were, 
surrounded  by  offshoots  from  the  main  growth 
preparatory  to  their  absorption ;  small  pieces  of  fat 
may  thus  be  seen  embedded  in  the  growing  edge. 
There  is  never  any  trace  of  a  capsule.  The  retrac- 
tion of  the  skin  or  of  the  nipple  is  produced  by  the 
contraction  of  the  fibrous  stroma  of  the  tumour.  The 
nipple  is  drawn  down  by  its  main  ducts  becoming 
involved,  and  consequently  may  entirely  escape  retrac- 
tion if  the  tumour  is  limited  to  the  margin  of  the 
mamma.  In  some  cases  cystic  cavities  form  in  the 
more  central  portions  of  the  mass.  They  result  from 
degenerative  changes,  and  contain  a  dark  blood-stained 
fluid.     More  rarely  suppuration  occurs,  and  in  ex- 

p  P 
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ceptional  cases  there  is  a  considerable  collection  of 
pus.  Sections  of  the  lymphatic  glands,  and  of  other 
secondary  growths,  show  appearances  similar  to  those 
presented  by  the  original  tumour. 

Microscopical  examination  shows  the  structure  com- 
mon to  all  the  scirrhous  carcinomata.  The  white 
masses  which  can  be  squeezed  out  are  formed  by  a 
catarrh  of  the  ducts,  the  epithelium  from  which  is 
unable  to  escape  owing  to  the  pressure  of  the  growth. 

SVCT  CASrCBR. 

Duct  cancer  is  a  form  of  carcinoma  which  has  been 
especially  described  by  Comil  and  Eanvier.  It  is 
much  softer  than  scirrhous  carcinoma,  and  of  a 
pinkish  or  red  tint.  Closer  examination  reveals  the 
presence  of  minute  cysts  filled  with  blood-stained 
fluid,  and  some  soft  solid  growth.  The  micro- 
scope shows  a  fibrous  stroma  enclosing  alveoli  of 
considerable  size.  These  alveoli  are  identical  with 
the  cysts  seen  by  the  naked  eye,  and  are  lined  by 
columnar  epithelium.  Prom  their  walls  papillaiy 
processes  sprout,  formed  of  a  delicate  stroma  of 
fibrous  tissue  enclosing  blood-vessels,  and  covered  by 
columnar  epithelium. 

Tumours  of  this  nature  are  but  seldom  met  with. 
Their  clinical  course  seems  to  be  identical  with  that 
of  scirrhous  cancer. 


Encephaloid  carcinoma  of  the  breast  is  decidedly 
very  rare — i.e.,  if  the  term  be  limited,  as  it  ought  to 
be,  to  soft,  brain-like  tumours  of  a  dirty-white  colour, 
which  readily  break  down  on  section.  Their  growth 
is  very  rapid,  and  their  tendency  to  disseminate  great. 
Such  tumours  have  already  been  fully  described  at 

p.  155- 

COZiXiOXB  CAVCSB. 

Colloid  cancer  of  the  breast  is  also  rare,  but  not  so 
much  so  as  the   encephaloid   variety.      Its    clinical 
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course  is  identical  with  that  of  the  ordinary  scirrhous 
tumours.  Its  structure  has  already  been  described  at 
p.  156. 

Tumours  of  the  male  breast  are  of  rare  occur- 
rence. I  have  seen  instances  of  spindle-celled  sarcoma 
and  of  scirrhous  and  encephaloid  carcinoma.  Adeno- 
fibromata  are  also  described,  but  in  all  the  growths 
the  absence  of  mammary  tissue,  and  consequently  df 
cysts,  is  very  marked. 
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CHAPTER  LIY. 
BZSSASBS   or   TBS  ZiZPS,   MOVTS, 


The  congenital  deformities  of  the  lips  and  palate  are 
dealt  with  in  another  chapter,  and  it  only  remains  to 
mention  that  in  some  cases  there  is  an  hypextroff^ 
of  the  macous  membrane,  causing  a  protrusion 
and  thickening  which  may  be  very  unsightly.  Slight 
thickenings  are  comparatively  common  in  strumous 
subjects,  but,  in  addition  to  these,  there  are  oth^ 
cases  in  which  the  hypertrophy  is  much  greater  and 
more  definite,  and  is  attributed  by  Mr.  Bryant  to 
overgrowth  of  the  submucous  glands.  The  hyper- 
trophy is  usually  most  marked  in  the  upper  lip. 
Examples  of  this  disease  are  by  no  means  common. 

In  other  cases  of  acquired  deformity  the  aperture 
of  the  mouth  is  much  narrowed  by  the  contraction  of 
cicatrices,  the  result  of  lupus  or  cancrum  oris,  and,  in 
older  subjects,  of  epithelioma  or  rodent  ulcer. 

Deep  cracks  and  fissures  sometimes  form  in  the 
lower  lip,  especially  in  the  middle  line.  At  first  they 
are  quite  superficial,  but,  if  left  untreated,  they  some- 
times extend  to  a  considerable  depth,  and  even  when 
healed  leave  a  permanent  depression.  The  fissures 
which  are  sometimes  seen  about  the  angles  of  the 
mouth  in  children  are  frequently  indicative  of  con- 
genital syphilis,  but  they  occur  also  in  strumous 
patients. 

Ulcers  of  the  mucous  surface  of  the  lips  are  of 
common  occurrence  in  early  life,  and  are  usually  due 
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to  errors  in  diet,  leading  to  dyspepsia.  In  patients, 
also,  who  are  seriously  ill  from  any  cause,  superficial 
ulcerations .  and  excoriations  are  commonly  seen. 
More  rarely  the  ulceration  extends  deeply,  and  causes 
considerable  destruction  of  the  submucous  tissues.  It 
should  be  remembered  that  these  ulcers  are  not 
merely  of  local  origin,  but  are  dependent  rather  on 
the  constitutional  condition  of  the  patient. 

Primary  Bjiphilitic  sores  are  of  sufficiently 
frequent  occurrence  on  the  lips  to  merit  special 
mention.  They  are  generally  said  to  be  most  common 
on  the  upper  lip,  and  are  usually  met  with  in  com- 
paratively young  patients.  They  frequently  afford 
excellent  examples  of  the  true  Hunterian  chancre, 
being  raised,  definitely  circumscribed,  with  a  raw 
excoriated  surface,  and  a  very  indurated  base.  The 
lymphatic  glands  are  early  affected,  not  only  those 
in  the  sub-maxillary  regions,  but  those  over  the 
ramus  of  the  jaw  and  in  the  anterior  triangles  of  the 
neck  being  implicated.  These  glands  attain  a  much 
greater  size,  and  are  much  more  painful  and  inflamed 
than  are  the  inguinal  glands  in  the  case  of  an  infecting 
sore  on  the  penis.  The  sores  in  question  are  generally 
attributed  to  contact  with  another  person  suffering 
from  some  secondary  syphilitic  ulceration  about  the 
lips  or  tongue,  and  are  followed  by  the  usual  evidences 
of  constitutional  syphilis. 

TUMomts  or  tbb  azps. 

Innocent  tumours  of  the  lips  are  not  of  very 
common  occurrence,  >  but  several  varieties  are  to  be 
met  with.  Cysts  of  the  mucous  surface  are  amongst 
the  most  common.  They  are  seldom  larger  than  a 
hazel-nut,  and  contain  a  clear  viscid  fluid ;  they  are 
formed  by  retention  of  the  secretion  in  one  of  the 
mucous  glands. 

N seTOid  growths  for  the  most  part  present  no  very 
definite  peculiarities  which  require  special  mention  in 
this  place ;  they  have  already  been  described  in  the 
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chapters  on  Tumouxs.  The  i^  aie,  liowever,  comnum 
sites  for  their  development,  and  here  more  than  else- 
where large  blood-cysts  are  apt  to  form,  presenting 
themselves  as  purple  swellings,  rounded  in  shape,  and 
sometimes  attaining  considerable  size. 

Glandular  tuinoimi  of  the  lips,  of  slow  growth, 
lobulated,  and  yellowish-white  on  section,  have  been 
described  by  Sir  James  Paget,  under  the  name  of 
labial  glandular  tumours ;  they  appear  to  be  of  rare 
occurrence. 

Papillomata  or  warty  growths  are  not  common. 
They  present  the  characters  shown  by  such  growths 
in  other  situations,  being  raised,  with  roughened  sar- 
faces  covered  by  thickened  epithelium. 

Epithelioma  is  the  commonest  tiunour  of  the  Hps, 
but  is  infinitely  more  common  on  the  lower  lip  than 
the  upper.  The  subjects  of  such  growths  are  much 
more  often  men  than  women,  and  are  usually  past 
middle  life.  The  tumour  commences,  as  a  rule,  at  or 
near  the  line  of  junction  of  the  skin  with  the  mucous 
membrane,  and  attacks  by  preference  that  part  of  the 
lower  lip  which  is  close  to  the  angle.  Its  earliest 
appearance  is  in  the  form  of  a  small  papule  or  wart; 
as  this  increases  in  size  the  superficial  and  most  cen- 
tral part  becomes  excoriated  and  sore,  and  after  a 
time  definitely  ulcerated.  The  ulcer,  once  formed, 
never  attempts  to  heal,  its  surface  is  sloughy  and  its 
discharge  thin  and  watery,  it  presents  no  appearance 
of  granulations.  If  the  lip  beneath  the  seat  of  growth 
be  felt  between  the  finger  and  thumb  it  wiU  be  found 
that  the  tumour  has  not  only  grown  towards  the  sur- 
face, but  has  also  infiltrated  the  subjacent  tissues,  and 
the  latter,  in  consequence,  feel  firm  and  indurated. 
If  no  treatment  be  adopted,  the  growth  extends 
to  the  neighbouring  parts,  and  may  thus  implicate 
the  jaw,  and  extend  into  the  tissues  forming  the 
floor  of  the  mouth.  Meanwhile,  the  lymphatic  glands 
have  become  the  seat  of  secondary  growth,  which 
infiltrates  and  destroys  the  surrounding  tissues,  very 
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soon  causing  the  glands  to  become  fixed,  and  after  a 
time  breaking  down  and  forming  a  fungating  ma«. 
which  protrudes  through  the  skin.  Death  finally 
ensues  from  exhaustion  induced  by  the  pain,  discharge 
and  difficulty  in  swallowing.  If  an  epithelioma  be 
freely  removed  in  the  early  stage,  such  complications 
may  be  entirely  avoided,  and  although  recurrence  is 
common,  it  is  by  no  means  inevitable,  whilst  dissemina- 
tion is  decidedly  rare. 


]IZB&a.8S8    or   TBB   »JL&JLTS. 

The  soft  palate  is  not  often  the  seat  of  simple  in- 
flammation, except  in  connection  with  catarrh  of  the 
neighbouring  mucous  surfaces;  follicular  idcers,  due 
to  dyspepsia  do,  however,  form  on  it  at  the  same  time 
that  they  affect  the  tongue.  The  palate,  soft  or  hard, 
may  be  attacked  by  either  strumous  or  syphilitic 
idceration,  and  in  each  case  perforation  may  result. 
In  some  instances  there  is  considerable  caries  or  necrosis 
of  the  palatine  processes,  but  such  extensive  mischief 
is  more  common  in  connection  with  syphilis  than  with 
struma.  Perforations  of  large  size  are  veiy  liable  to 
be  permanent,  but  the  smaller  apertures  not  infre- 
quently close. 

Tmnoiirs  of  the  palate  are  not  very  rare.  The 
two  chief  forms  of  growth  are  sarcoma  and  fibro- 
adenoma. The  sarcomata  are  usually  of  the  round-  or 
oval-celled  variety,  of  rapid  growth,  occasionally  affect- 
ing the  glands,  and  prone  to  recur  after  removal. 
They  present  as  rounded,  smooth,  highly-elastic  swell- 
ings, usually  limited  to  one  side  of  the  palatine  arch, 
often  in  part  encapsuled,  but  at  other  times  infiltrating 
the  tissues  amongst  which  they  lie.  The  fibro- 
adenoniata  are  of  much  slower  growth,  and  I  have  seen 
one  which  at  the  end  of  twelve  years  was  little  larger 
than  a  walnut.  They  resemble  the  sarcomata  in  their 
•clinical  appearance,  but  are  more  definitely  encapsuled, 
and  do  not  affect  the  glands  or  recur  after  removal. 
On  section,  they  closely  resemble  the  so-called  "  parotid 
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glandular  tumours/'  being  friable,  granular,  and  soft. 
Microscopically  examined  they  have  a  fibrous  or  homo- 
geneous stroma,  containing  a  varying  quantity  of 
gland  tubes,  and  irregularly  arranged  masses  of  epi- 
thelial cells.  Epitheliomata  and  mucous  cysts,  be&ddes 
other  and  more  uncommon  forms  of  growth,  are  also 
met  with  on  the  palate. 

BiSBAsas  or  tbb  towbz&s. 

The  tonsils  are  very  frequently  attacked  by  inflam- 
mations, both  acute  and  chronic.  Simple  acute 
tonaillitiB  most  often  results  from  exposure  to  cold. 
It  is  usually  at  first  limited  to  one  tonsil,  but  may 
afterwards  affect  that  of  the  opposite  side.  The 
inflammation  is  very  liable  to  end  in  abscess,  and  the 
soft  palate,  the  ary-epiglottic  folds  and  tiiuTounding 
parts  become  much  congested  and  oedematous.  Tliere 
is  much  pain,  especially  on  swallowing,  and  often  a 
considerable  amount  of  fever  with  severe  constitu- 
tional disturbance.  Bespiration  is  sometimes  ren- 
dered a  little  difficult,  but  there  is  never  urgent 
dyspnoea.  After  the  abscess  has  burst  relief  is 
speedily  obtained.  The  patients  are  most  often  young 
adults,  and  anything  that  impairs  the  general  health 
appears  to  act  as  a  predisposing  cause  of  the  affection. 
Some  people  are  liable  to  frequent  recurrences  at 
intervals  of  a  year  or  less,  and  in  the  opinion  of  some 
observers  the  disease  is  associated  with  the  rheumatic 
diathesis. 

Chronic  tonsillitis  is  of  very  common  occurrence 
in  children,  and  is  certainly  most  common  in  those  of 
a  strumous  disposition.  The  consequence  of  chronic 
inflammation  is  an  enlargement  of  the  whole  gland, 
with  thickening  of  its  mucous  siirface,  and  formation 
of  thick,  viscid,  follicular  secretion.  Both  tonsils  are 
generally  affected,  and  may  increase  to  such  a  size 
that  they  meet  in  the  middle  line.  Examined  after 
removal  they  are  generally  found  to  be  more  tough 
and  fibrous  than  natural,  but  are  sometimes  flabby 
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and  pendulous ;  the  surface  is  deeply  pitted.  Micro- 
scopic examination  shows  an  increase  of  the  fibrous 
stroma,  resulting  in  obstruction  to  the  gland  ducts 
and  consequent  retention  of  secretion  and  distension 
of  the  glandular  structure.  In  chronic  tonsillitis  there 
is  often  inflammation  of  the  neighbouring  mucous 
surfaces,  causing  thickening  of  the  Eustachian  tubes 
with  deafness,  and  a  nasal,  unpleasant  voice.  Bespi- 
ration  is  sometimes  interfered  with  to  such  an  extent 
that  the  thoracic  walls  are  driven  inwards  by  the 
atmospheric  pressure,  and  the  chest  becomes  marked 
by  the  transverse  groove  so  often  seen  in  rickets. 

UlceratiTe  tonsillitis  is  specially  liable  to  be  pro- 
duced by  exposure  to.  bad  smells,  such  as  result  from 
defective  drainage,  but  is  also  met  with  in  patients 
who  are  overworked  and  debilitated  from  any  cause. 
The  ulcers  are  multiple,  but  generally  superficial,  and 
heal  readily  under  treatment.  The  affection  of  the 
tonsils  in  scarlatina  is.  by  no  means  always  so  triflinsf, 
and  in  some  cases  sloughing  ensues,  which  may  reach 
a  most  dangerous  extent,  and  may  produce  alarming 
hsemorrhage  by  opening  either  the  tonsillar  arteries 
themselves,  or,  more  rarely,  the  internal  carotid. 

The  ulceration  of  the  tonsils  in  diphtheria  is  of  the 
same  nature  as  that  which  always  characterizes  diph- 
theritic inflammations,  and  here  also  sloughing  may 
occur  to  a  dangerous  extent.  The  aflections  of  the 
tonsils  in  secondary  syphilis  have  been  already  de- 
scribed. 

Tomours  of  the  tonsils  are  not  common.  Per- 
haps that  most  often  seen  is  epithelioma,  but  sarco- 
matous growths,  fibrous  polypi  and  tumours  composed 
of  lymphatic  structures  also  occur. 

BZS8ASB8  or  TBB  PBJkBTVX. 

Superficial  inflammation  of  the  mucous  mem- 
brane of  the  pharynx,  with  enlargement  of  the 
lymphoid  follicles  and  the  formation  of  follicular  ulcers 
is  tolerably  common,   and  is  frequently  associated 
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with  abnormal  oonditioDS  of  the  nares  or  tonsils.  In- 
flammation going  on  to  the  formation  of  abscess  is 
more  uncommon,  and  may  result  either  from  mechanical 
injury  caused  by  swallowing  bones  or  other  hard  struc- 
tures, or  from  suppuration  commencing  outside  the 
pharynx  proper.  Abscesses  having  the  latter  origin 
are  sometimes  formed  in  connection  with  caries  of  the 
cervical  vertebne,  and  may  also  result  from  suppuia< 
tion  in  the  deep  lymphatic  glands.  In  either  case 
the  collection  of  pus  readily  separates  the  posterior 
pharyngeal  wall  from  its  loose  connections  with  the 
muscles  covering  the  front  of  the  spinal  column,  and 
points  as  a  retro-pharyngeal  or  poftt-phaiynf^eal 
abscess,  sometimes  giving  rise  to  much  dyspnoea  and 
dysphagia. 

!nie  pharynx  may  be  the  seat  of  either  stromoiis 
or  syphilitic  ulceration.  The  former  occurs  especially 
in  children ;  the  latter,  which  is  more  common,  in 
patients  of  more  advanced  age,  with  other  evidences 
of  63rphilis.  In  either  case  the  ulceration  may  be 
very  extensive,  and  may  result  in  much  destruction 
of  tissue;  after  the  destructive  process  has  ceased 
the  trouble  is  by  no  means  at  an  end,  for  during  the 
process  of  cicatrization  the  soft  palate  frequently 
contracts  adhesions  to  the  pharynx,  and  in  bad  cases 
may  be  so  universally  attached  that  the  posterior 
nares  become  completely  shut  off  from  the  pharynx. 
Such  results  as  these  are  almost  limited  to  the 
syphilitic  variety  of  ulceration. 

Tumoxurs  growing  from  the  pharynx  itself  are 
rare,  and  the  only  varieties  worth  mentioning  are 
soft  fibromata,  which  are  pendulous,  and  sometimes 
attain  a  considerable  size.  The  naso-pharjnigeal 
growths  are  described  in  the  chapter  on  Diseases  of 
the  Nose. 

BISXABBS  or  TBS  F&OOB  OF  THB  MOUTH. 


The  floor  of  the  mouth  is  not  affected  by  any  forms 
of  inflammation  apart  from  those  which  involve  the 
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lips,  tonsils,  or  tongue,  but  cjutm  in  this  situation  are 
not  uncommon.  Some  of  these  are  simple  mucous 
cysts,  like  those  which  occur  on  the  lips,  but  others 
are  more  deeply  seated  and  considerably  larger. 
One  of  the  most  common  of  the  latter  is  that  known 
by  the  name  of  ranula*  This  occurs  on  one  side  of 
the  floor  of  the  mouth,  pushing  the  tongue  upwards 
and  towards  the  opposite  cheek,  and  often  causing  a 
very  considerable  protrusion  in  the  sub-maxillary 
region.  When  of  larger  size,  a  ranula  passes  more 
towards  the  middle  line  of  the  mouth,  and  ceases  to 
present  the  unilateral  appearance  above  mentioned. 
When  opened,  the  contents  are  foimd  to  be  a  thick, 
tenacious,  clear  fluid,  resembling  inspissated  saliva; 
and,  indeed,  such  cysts  were  formerly  supposed  to 
originate  in  an  obstruction  to  one  of  the  salivary 
ducts.  This  origin  is  no  longer  credited,  for  it  can 
often  be  demonstrated  that  the  ducts  are  quite  free, 
and  it  is  now  supposed  that  a  ranula  originates  in  a 
dilatation  of  one  of  the  main  ducts  of  the  two  pairs 
of  small  mucous  glands  which  are  found  on  each  side 
of  the  f  rsenum  linguae,  and  are  known  as  the  glands 
of  Nuhn  and  Blandin.  The  obstruction  is  probably 
of  inflammatory  origin,  but  may  in  some  cases  be 
mechanical,  and  due  to  the  presence  of  foreign  bodies. 
The  suggestion  that  ranula  originates  in  a  mucous 
bursa  on  the  upper  surface  of  the  genio-hyo-glossus 
muscle  is  negatived  by  the  fact  that  no  such  bursa 
has  ever  been  demonstrated. 

Another  form  of  cyst  which  attains  a  considerable 
size  in  the  floor  of  the  mouth  is  the  dermoid  cyst, 
which  is  usually  met  with  in  the  middle  line  between 
the  genio-hyo-glossi  muscles.  Although  of  congenital 
origin,  such  cysts  do  not  usually  attain  a  sufficient 
size  to  attract  attention  before  the  age  of  fifteen  or 
twenty,  and  in  some  cases  the  patients  are  still  older 
when  the  swelling  is  first  noticed.  These  cysts  may 
be  distinguished  from  ranulas  by  their  central  posi- 
tion, slow  growth,  and  the  considerable  extent  to 
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which  they  project  between  the  chin  and  the  hyoid 
bone.  They  are  probably  due  to  imperfect  oblitera- 
tion of  the  lingual  duct,  and  their  walls  are  com- 
posed of  skin  containing  hairs,  sweat  glands,  and 
sebaceous  glands  in  more  or  less  abundance.  They 
contain  sebaceous  matter,  and,  if  they  have  been 
inflamed,  are  very  firmly  attached  to  the  tissues 
amongst  which  they  lie.  They  occasionally  suppurate. 
In  addition  to  these  innocent  growths,  the  floor  of 
the  mouth  may  be  the  seat  of  epithelioma,  which 
runs  the  usual  course  of  that  diseiase  when  met  with 
in  the  tongue. 

SZ8XA.SB8    Ol"  TBB  BJL&ZVik&T  0&AVB8. 

Of  the  salivary  glands,  the  parotid  is  by  far  the 
most  frequently  diseased.  For  this  there  does  not 
appear  to  be  any  sufficient  cause,  but  its  exposed 
position  renders  it  more  liable  to  injury  and  to  the 
eft'ects  of  exposure  to  cold. 

MumpSy  or  epidemic  parotitis^  is  an  infective 
inflammation  of  the  parotid,  with,  in  some  cases, 
implication  of  the  other  salivary  glands.  It  is  miost 
common  in  young  patients,  and  is  accompanied  by 
considerable  swelling  and  pain,  with  enlargement  of 
the  neighbouring  lymphatic  glands.  Suppuration  very 
rarely  results,  but  metastatic  orchitis  is  common,  and 
in  females  the  ovaries  or  breasts  may  become  inflamed. 
These  complications  commonly  arise  towards  the  end 
of  the  attack.  Occasionally,  atrophy  of  one  of  the 
testes  follows  the  orchitis. 

Inflammation  of  the  parotid  occurs  with  consider- 
able frequency  as  a  complication  of  pyaemia,  septi- 
caemia, and  other  allied  conditions;  in  such  cases 
suppuration  is  common. 

Salivary  fistnlse. — A  salivary  fistula  is  a  sinus  in 
the  cheek  communicating  with  the  duct  of  the  parotid 
gland.  It  results  from  a  wound  implicating  the  duct 
or  from  suppuration.  The  aperture  of  the  sinus  is 
usually  very  small,  and  may  be  so  minute  as  to  be 
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difficult  of  detection,  except  by  the  escape  of  saliva. 
Such  fistulse  are  often  prevented  from  healing  by 
some  obstruction  in  or  around  the  duct. 

SaliTary  calculi  are  concretions  of  earthy  material 
formed  in  the  duct  of  one  of  the  salivary  glands, 
being  most  often  found  in  that  of  the  sub-maxillary 
gland.  They  are  usually  of  a  dirty-white  colour,  and 
have  a  rough  surface.  In  shape  they  somewhat  re- 
semble a  date-stone,  being  elongated  and  oval.  They 
are  usually  very  small,  but  may  measure  as  much  as 
an  inch  and  a  half  in  length.  They  consist  chiefly 
of  phosphate  and  carbonate  of  lime  combined  with 
a  little  animal  matter ;  rarely,  they  are  formed  around 
a  foreign  body.  As  the  result  of  the  obstruction  to 
the  escape  of  saliva,  the  gland  frequently  becomes 
swollen  at  intervals,  the  swelling  subsiding  whenever 
the  retained  fluid  obtains  ah  exit.  The  tissues  around 
the  obstructed  duct  usually  become  indurated  after  a 
time,  and  the  duct  itself  in  some  few  cases  has  been 
found  dilated  into  a  cystic  swelling  behind  the  obstruc- 
tion. 

Tomonrs  of  the  salivary  glands  are  almost  con- 
fined to  the  parotid,  being  very  rare  in  either  the 
sub-maxillary  or  sub-lingual  glands.  The  commonest 
tumour  of  the  parotid  is  one  composed  of  a  mix- 
ture of  cartilage,  myxomatous  tissue,  and  a  varying 
quantity  of  connective-tissue  cells  and  ill-formed 
glandular  acini.  Growths  of  this  nature  are  often 
spoken  of  as  "parotid  glandular  tumours"  or 
**  adenomata,"  but  it  is  quite  rare  to  find  a  growth  the 
bulk  of  which  is  composed  of  true  gland  tissue.  The 
cartilage  met  with  in  these  tumours  is  of  the  hyaline 
variety,  and  it  is  by  a  mucoid  degeneration  of  its 
stroma  and  of  that  of  the  fibrous  tissue  of  the  growth 
that  the  myxomatous  tissue  is  produced. 

In  some  cases  there  is  a  considerable  admixture  of 
sarcomatous  tissue ;  in  others,  the  growth  is  chiefly 
cartilaginous;  and,  as  might  be  expected  from  this 
variety  in  structure,  there  is  a  corresponding  difier- 
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In  addition  to  Bueh  tumours  as  these,  which  a«, 

csmrnon,  the   parotid  is  much  more  rarely  affected 
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by  growths  of  a  more  malignant  nature.  Both 
sarcomata  and  carcinomata  are  met  with  in  this 
gland,  andy  although  they  seldom  become  dissemi^ 
nated,  they  are  veiy  liable  to  cause  death  by  pressure 
upon,  or  infiltration  of,  the  various  structures  which 
lie  in  their  immediate  neighbourhood. 

The  only  tumour  which  occurs  in  the  sub-maxillary 
gland  with  sufficient  frequency  to  deserve  mention  is 
one  composed  of  cartilage.  Even  this  is  very  rare, 
not  more  than  seven  or  eight  cases  being  on  record. 
Both  struciiurally  and  clinically  they  resemble  enchon- 
dromata  in  other  situations.  They  are  therefore 
quite  innocent. 
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DzsBAsas  or  tbb  tonoitb. 


The  enlargement  of  the  tongue  to  which  the  name 
of  macroglossia  has  been  given  is  most  frequently, 
but  not  always,  of  congenital  origin,  although  in  the 
majority  of  cases  the  organ  continues  its  abnormal 
growth  after  birth.  In  this  disease  the  whole  tongue, 
or,  rarely,  a  part  of  it,  is  enlarged,  and  in  severe 
cases  protrudes  between  the  lips,  or  even  overhangs 
the  chin.  On  account  of  the  constant  pressure 
exercised  upon  the  lower  jaw,  the  latter  is  liable 
to  become  deformed,  and  the  development  of  the 
teeth  to  be  arrested.  By  reason  of  its  exposure  to 
injury  and  irritation,  the  swollen  tongue  is  veiy  liable 
to  become  inflamed,  and  each  attack  of  glossitis  leaves 
it  larger  than  before.  In  extreme  cases  there  may 
be  great  difficulty  in  breathing,  whilst  both  speech 
and  deglutition  are  necessarily  much  inteiHPered 
with. 

An  examination  of  a  tongue  affected  with  this 
disease  shows  that  the  surface  is  dotted  over  with 
small  semi-translucent  vesicles  or  papules,  which  are 
much  more  numerous  in  some  cases  than  in  others. 
The  organ  is  peculiarly  shapeless,  and  may  be  scarred 
from  old  ulcerations,  or  else  marked  by  the  results  of 
more  recent  inflammation.  On  section,  the  tissues 
are  softer  than  natural,  paler  in  colour,  and  with 
a  marked  absence  of  healthy  muscle.     Microscopical 
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examination  shows  an  increase  of  soft  fibrous  tissue, 
with  the  formation  in  parts  of  a  true  lymphatic 
structure  such  as  is  met  with  in  the  more  cortical 
portions  of  a  .l3nnphatic  gland,  although  of  less 
regular  formation.  The  whole  organ  is  more  or  less 
infiltrated  with  leucocytes  according  to  whether  or 
not  it  has  been  the  seat  of  recent  inflammation, 
and  its  arteries  and  veins  are  frequently  dilated  and 
thickened.  It  will  thus  be  seen  that  in  macroglossia 
there  is  no  true  hypertrophy,  but  rather  a  general 
overgrowth  and  infiltration  of  the  tongue  with  lym- 
phatic tissue,  lymph,  and  leucocytes,  a  condition 
which  is  generally  complicated,  and,  indeed,  to  some 
extent  promoted,  by  frequent  attacks  of  inflammation. 
On  account  of  this  overgrowth  of  lymphatic  tissue, 
Virchow  has  proposed  the  name  "lymphangioma 
cavemosum." 

0&088ZTZ8. 

The  tongue  is  liable  to  be  attacked  by  various  forms 
of  inflammation,  some  of  purely  local  origin,  others  the 
result  of  some  constitutional  defect ;  some  superficial 
and  non-ulcerative,  others  ulcerative,  and  others  again, 
affecting  the  whole  substance  of  the  organ. 

Superficial  glossitis^  unattended  by  ulceration, 
may  be  either  sub-acute  or  chronic.  It  is  very  com- 
monly of  local  origin,  and  may  result  from  any  form 
of  irritation — e.g.,  excessive  smoking,  scalding  by  hot 
liquids,  chafing  by  rough  teeth,  <kc.  It  is  also  fre- 
quently produced  by  gastritis  or  dyspepsia,  and  is 
common  in  connection  with  chronic  alcoholism. 

In  the  sub-acute  forms,  the  surface  of  the  tongue 
is  very  patchy.  In  parts  it  is  covered  by  white  fur ; 
in  other  parts  it  is  raw  and  glazed,  as  though  the 
surface  epithelium  had  been  removed,  and  this  is,  in 
fact,  what  has  really  happened,  for  in  glossitis  there 
is  a  catarrh,  with  desqualnation  of  the  epithelial 
coveriiig.  The  papilla  appear  larger  than  natural, 
and  the  organ  is  painful  and  tender.  - 
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Id  the  more  dironie  forms  of  gloesitiB,  there  ia  at 
first  a  reddening  of  the  inflamed  area,  which  is  hidden 
to  a  great  extent  by  a.  thick  coveriog  of  fur ;  this  is 
gradually  followed  by  thickening  of  the  Burface  epthe- 
litim  and  the  formation  of  raised  white  patches  of  vaiy- 
ing  size  and  shape.  In  some  cases  the  whole  or  the 
greater  part  of  the  surface  of  the  tongue  is  implicated, 
and  the  raised  patches  continue  to  enlarge  by  a  gradual 
extension  of  the  infiammatory  propees  to  tM  sa> 


Section  through  a  ToDt^ue  with  Chronic  Olossitis,  The  epi- 
thfllium  IB  greatly  thickened,  and  nnmeroas  proccsBee  project 
tovsrd*  the  Hurfaoe.   {Zeiea,  A.) 

rounding  parta.  When  a  patch  has  been  formed,  the 
heaped-up  epithelium  soon  assumes  a  dirty-white 
colour,  which  has  caused  the  application  of  the  term 
"  leueopiftkia,"  whilst,  on  account  rf  the  thickening, 
'the  disease  has  been  named  "  ichthyosis  "  or  "  paoriasia 
linguEe."  In  many  cases  the  thickening  subsides  aa 
the  removal  of  the  cause,  but  in  other  cases  it  con- 
tinues, and,  the  epithelium  becoming  dry  and  henry, 
the  surface  is  soon  cracked  and  fissured.  Micro- 
scopical exannnation  shows  more  or  less  oell  infiltnt- 
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tion  of  an  inflammatory  nature,  with  great  increase  of 
the  corneous  layer.  In  some  cases  the  interpapillary 
processes  of  epithelium  are  much  increased  in  size ; 
in  others,  they  are  themselves  broken  up  by  cell 
infiltration.  This  condition,  if  allowed  to  progress 
unchecked,  is  liable  occasionally  to  terminate  in  epi- 
thelioma. 

Tlie  smootiiy  glazed  tongne,  which  affords  an- 
other instance  of  the  results  of  inflammation,  is  also 
the  product  of  a  chronic  superficial  glossitis.  There 
is  often  no  apparent  cause  for  the  disease,  either 
constitutional  or  local,  and  the  afiection  is  peculiarly 
persistent,  and  obstinate  in  its  resistance  to  treat- 
ment of  all  kinds.  In  such  cases  the  surface  of  the 
tongue  is  bright  red,  perfectly  smooth,  and  shiny, 
presenting  no  papillse,  and  looking  very  much  as 
though  it  had  been  brushed  over  with  some  trans- 
parent varnish.  This  condition  usually  gives  rise  to  a 
burning  and  smarting  sensation,  and  is  occasion- 
ally accompanied  by  increased  salivation.  It  affects 
women  as  well  as  men. 

In  connection  with  the  subject  of  superficial  glossitis, 
the  rashes  which  are  met  with  on  the  tongue  may 
be  briefly  mentioned.  The  commonest  of  these  is  a 
simple  white  discoloration,  which  often  extends  to 
the  gums  and  mucous  surface  of  the  lips  ;  it  appears 
to  be  commonly  caused  by  smoking,  and  is  very  tran- 
sient. Much  less  common  than  this  is  the  anntdns 
migrans,  or  wandering  rash,  which  is  characterized 
by  the  appearance  of  light- coloured,  crescentic  or 
circular  bands  or  patches,  spreading  eccentrically, 
rapidly  fading  in  one  place,  and  equally  rapidly 
appearing  in  another,  very  prone  to  persist  for  months 
or  years  in  spite  of  treatment,  causing  no  symptoms 
of  importance,  and  owning  no  definite  cause.  It  may 
occur  at  any  age,  and  affects  both  males  and  females. 

Acnte  parenchsrmatoas  glossitis. — This  is, 
fortunately,  a  rare  affection.  It  may  follow  injury, 
such  a$  the  biting  of  the  tongue  in  an  epileptic  fit, 
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scalds  and  bums,  stings  by  insects,  &c.,  or  may  oocnr 
during  merciirialism,  or  in  the  course  of  one  of  the 
specific  fevers.  In  other  cases  it  is  attributed  to 
exposure  to  cold,  or  to  wounds  by  dirty  and  septic 
instruments. 

The  disease  is  characterized  by  a  general  swelling 
of  the  whole  organ.  This  occius  with  much  rapidity,, 
and  may  cause  so  great  an  enlargement  that  the 
tongue  protrudes  from  the  mouth.  The  surface  is  livid 
and  shiny  except  where  it  is  exposed  beyond  the  lips, 
whilst  in  advanced  cases  the  lividity  may  increase  till 
the  colour  deepens  to  a  blue-black.  Suppuration  is 
rare,  but  in  some  cases  superficial  sloughing  has 
occurred.  If  untreated,  the  disease  may  prove  fatal 
by  causing  dyspnoea,  for,  not  only  is  the  whole  tongue 
swollen,  but  the  ary-epiglottic  folds  also  soon  become 
oodematous.  When  the  inflammation  once  commences 
to  subside,  the  organ  rapidly  diminishes  in  size. 

Abscess  of  the  tongue  is  rare.  It  is  probably 
invariably  of  local  origin,  and  never  attains  any  con- 
siderable size.  I  have  seen  symmetrical  absoesaes 
form  on  the  tongue  after  an  attack  of  facial  erysipelas 
which  extended  to  the  buccal  cavity.  These  abscesses 
developed  without  much  pain,  and  there  was  at  no 
time  any  material  swelling  of  the  whole  organ  such 
as  is  found  in  typical  acute  glossitis. 

The  Syphilitic  affections  of  the  tongue  have  already 
been  described  in  the  chapter  on  Syphilis. 

VXiCBBATZOV    OV   TBB   TOVOVS. 

Ulceration  of  the  tongue  occurs  under  several  f ormSr 
and  owns  various  causes.  Simple,  single  ulcers  due 
to  irritation  of  sharp  teeth  or  of  rough  pipes  are 
most  common  on  the  lateral  margins.  The  shape  is 
irregular;  the  base  sometimes  sloughy,  at  other 
times  covered  by  pus ;  the  edges  sharply  cut,  except 
when  healing  is  in  progress ;  and  the  tongue  around 
not  indurated.  The  ulcer  is  often  very  painful  and 
tender,  and  is  accompanied  by  excessive  salivation. 
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FoUiciilar  ulcers  of  the  tongue,  due  to  dyspepsia 
4md  other  allied  conditions,  are  frequently  multiple. 
They  are  generally  not  limited  to  the  tongue,  biit  are 
found  also  upon  the  floor  of  the  mouth,  the  palate,  and 
the  lips.  The  ulcers  are  superficial,  circular,  about 
the  size  of  a  split  pea  or  less,  and  readily  heal  on  the 
removal  of  the  cause.  This  form  of  ulcer  is  relatively 
<x>mmon  in  young  children  suffering  from  teething. 

Ulceration  of  the  tongue  of  a  foul  and  sloughy 
iiature,  and  associated  with  similar  conditions  of  the 
contiguous  mucous  surfaces,  occurs  also  in  connection 
with  mercurial  poisoning  and  with  scurvy. 

Taberciilar  ulceration  of  the  tongue  has  only  of 
late  years  been  brought  into  notice.  Like  other  tuber- 
•cular  lesions,  it  is  most  common  in  young  adults,  though 
•cases  have  been  recorded  at  forty  years  and  upwards. 
Most  commonly  there  is  evidence  of  tuberculosis  of 
^he  lungs,  either  in  an  active  stage  or  else  temporarily 
-quiescent.  The  tubercular  ulcer  commences  as  a  little 
nodule,  which  soon  becomes  raw  on  the  surface,  and 
«lowly  ulcerates ;  in  some  cases  no  nodular  thickening 
precedes  the  sore.  These  ulcers  are  most  common  at 
-the  tip  of  the  tongue  or  on  the  dorsum  in  the  middle 
line.  The  shape  is  irregular,  the  surface  sloughy, 
:and  the  discharge  thin  and  watery;  the  edges  are 
ragged  and  undermined,  and  there  is  an  almost 
•complete  absence  of  induration.  When  occurring 
near  the  tip,  there  is  sometimes  an  appearance  as 
though  the  extremity  of  the  tongue  had  simply 
.been  rubbed  away  and  a  raw  surface  produced. 
Sometimes,  under  treatment,  these  ulcers  show  a 
tendency  to  heal,  but  more  commonly  this  is  not 
the  case,  and  the  sore  remains  open  and  indolent, 
neither  increasing  nor  diminishing  to  a  noticeable 
•extent  for  weeks  or  months.  More  rarely  the  ulcer 
rapidly  extends,  and  in  one  severe  case,  whose  progress 
I  watched,  the  whole  of  the  dorsum  of  the  tongue, 
the  soft  palate,  the  tonsils,  and  the  ary-epiglottic 
folds   were    successively  involved.     The    lymphatic 
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glands  are  not  usually  affected,  but  in  bobto  IiIimi  iTioy 
become  enlarged  and  inflamed.  The  prognosis  of  sudi 
cases  is  bad,  chiefly,  perhaps,  on  account  of  the  usual 
occurrence  of  tubercle  in  other  parts ;  but  some  cases 
in  which  early  excision  has  been  practised  have  done 
well. 

In  connection  with  tubercle  of  the  tongue,  the 
occasional  occurrence  of  lupus  may  be  mentioned.  It 
is  extremely  rare,  and  requires  but  brief  mention. 
In  the  only  case  I  have  seen,  the  ulceration  was  asso- 
ciated with  similar  disease  of  the  nose  and  face. 

TVMOmtS  OF  TBB  TOVOITZ. 

The  most  common  tumour  of  the  tongue  is  epi* 
thelioma,  and  for  this  reason  it  is  here  given  the 
first  place.     Epithelioma  is  much  more  frequently  seen 
in  men  than  in  women,  and  usually  occurs  after  forty 
years  of  age.     It  is  often  preceded  by  some  form  of 
chronic  inflammation,  such  as  simple  ulcer  due  to  bad 
teeth,  syphilitic  ulcers,  chronic  superficial  glossitis,  &c. 
Considering    the    frequency  with  which  it   follows 
S3rphilitic  lesions,  the  greatest   care  should   always 
be  exercised  in  examining  a  tongue  which  has  long 
been  the  seat  of  syphilitic  disease,  for  it  is  quite 
possible  that,  although  the  ulceration  is  syphilitic,  it 
is  also  something  more,  and  that  epithelioma  has  been 
engrafted  upon  the  pre-existing  ulceration.    Occurring 
in  a  tongue  not  previously  ulcerated  or  inflamed,  epi- 
thelioma usually  commences  as  a  thickening  of  the 
surface  epithelium  in  the  form  of  a  warty  growth, 
pimple,  or  nodule.     As  this  nodule  increases  in  size, 
its  most  central  and  superficial  part  breaks  down  and 
forms  an  ulcer,  which  is  sometimes  of  very  charac- 
teristic appearance.     In  other  cases  the  disease  com- 
mences as  a  crack  or  fissure,  which  slowly  increases  in 
depth,  whilst  its  edges  become  thick  and  everted.     By 
far  the  most  common  place  for  an  epithelioma  is  the 
lateral    margin  of   the   tongue,  and  after  that  the 
under  surface ;  but,  when  attacking  the  site  of  a  pre- 
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existing  ulceration,  it  often  commencee  on  the  doisum. 
The  epithelial  ulcer  is  of  irregular  shape,  with  a 
doughy,  grey  base,  and  everted  edges,  which  are  raised 
above  the  surrounding  surface  and  are  very  hard.  If 
the  subjacent  tongue  be  felt  between  the  finger  and 
thuuib,  it  wiU  be  found  to  be  much  indurated ;  and,  if  a 
section  of  it  be  made,  it,  will  be  seen  that  this  indura- 
tion is  due  to  the  infiltration  of  the  muscle  by  the  new 
growth.  The  ulcer, in  fact,  isaaiilcerof  a  new  growth 
situated  on  and  in  the  tongue,  and  it  ia  bounded  on  all 
sides,  not  by  lingual  tissue,  but  by  the  growth  its^.  It 
is  the  presence  of  this  tumour,  often  raised  considerably 


above  the  surface,  with  edges  overlapping  and  mush- 
room-like, that  especially  characterizes  the  epithelial 
nicer,  and  when  we  speak  of  the  indurated  edges 
and  base  we  really  are  taking  of  the  feel  of  the  tumour 
itself.  If  allowed  to  run  it«  course  unchecked,  the 
growth  continues  to  infiltrate  the  subjacent  structures. 
It  gradually  extends  to  the  fioor  of  the  mouth,  and 
BO  fixes  the  tongue  that  all  movement  is  rendered 
difficult.  It  involves  the  soft  palate  and  the  alveolar 
marginB,  the  maxillary  bones,  and,  passing  back- 
wards, it  infiltrates  the  epiglottis  or  even  the  larynx 
itself.  As  the  growth  extends,  so  also  does  the  ulcera- 
tion ;  and  in  some  cases  the  latter  progresses  quite  as 
rapidly  as  does  the  tumour,  so  that  just  as  fast  as  the 
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latter  grows,  just  soquicklj  does  it  disintegrate  on  its 
surface.  In  some  cases  there  is  much  hsemorrfaage, 
and  in  all  there  is  a  bloody  discharge,  which  is  often 
very  foul.  Salivation  is  pi^fuse,  and  ^in  is  constant 
and  severe. 

The  sub-maxillary  Ijrmphatic  glands  are  early 
implicated.  At  first  they  are  hard  and  movable; 
soon  they  become  fixed,  and  soften  in  their  centres. 
If  examined  after  removal,  they  are  found  to  be 
infiltrated  with  epithelial  new  growth,  which  soon 
extends  from  them  to  the  surrounding  tissues,  so  that, 
in  advanced  cases,  large  masses  are  formed  in  the  nedc, 
extending  all  round  the  lower  jaw,  fixing  it  so  as  to 
greatly  limit  its  movements,  and  passing  down  the 
neck  even  as  far  as  the  clavicle. 

The  inevitable  termination  of  such  cases  is  a  most 
painful  and  lingering  death,  which  is  due  to  the 
exhaustion  induced  by  constant  pain  and  sleepless- 
ness, with  inability  to  eat,  and  in  some  cases  is 
accelerated  by  loss  of  blood  from  the  ulcerated  sur- 
face. Very  frequently  broncho-pneumonia  is  set  up 
by  the  passage  of  the  inspired  air  over  the  foul  sur- 
face in  the  mouth,  and  in  some  instances  the  lungs 
may  be  found  almost  gangrenous.  Dissemination  ia  not 
very  common,  but  I  have  seen  numerous  secondary 
growths  in  both  lungs  and  in  the  liver. 

If  an  epithelioma  of  the  tongue  be  excised,  or  even 
if  the  whole  organ  be  removed,  recurrence  is  unfor- 
tunately frequent.  It  by  no  means  follows  that  a 
patient  is  never  permanently  freed  from  the  disease, 
for  cases  occur  in  which  many  years  pass  by  without 
recurrence,  and  the  patient  dies  of  some  other  and 
separate  affection.  But,  speaking  of  epitheliomata 
as  a  class,  it  must  be  confessed  that  those  of  the 
tongue  are  more  malignant  than  similar  growths 
occurring  in  most  other  parts.  Thus,  they  grow 
much  more  rapidly,  ulcerate  more  quickly,  and  affect 
the  lymphatic  glands  much  sooner  than  do  epithelio- 
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iBata  of  the  lip,  and  are,  in  addition,  more  prone  to 
recur  and  to  disseminate.  It  may  be  that  this  clini- 
cal history  depends  in  part  on  the  favonrable  condi- 
tions for  growth,  namely,  the  constant,  even  tempera- 
ture and  moisture  of  the  mouth ;  but  these  are  pro- 
bably only  of  seeondary  importance,  for  it  must  always 
be  remembered  that  tumours  growing  under  precisely 
similar  conditions  vary  much  in  their  individual 
malignancy  according  to  the  tissue  or  organ  in  which 
they  originate. 

Malignant  tumours  of  the  tongue  other  than  epi- 
theliomata  are  very  rare,  and  need  only  to  be  men- 
tioned. The  other  varieties  of  carcinoma  are  practi- 
•cally  unknown,  and  but  a  few  cases  of  sarcoma  are  on 
record. 

Innocent  tamonm  of  the  tongue  are  also  com- 
paratively uncommon,  and  perhaps  that  one  which  is 
most  often  seen  is  nKvns*  This,  like  similar  growths 
elsewhere,  is  usually  noticed  soon  after  birth,  and 
may  either  continue  to  grow,  or,  after  remaining 
stationary  for  a  time,  may  slowly  wither  and  dis- 
appear. On  account  of  the  thinness  of  their  cover- 
ing, and  their  liability  to  injury  by  hard  substances 
during  the  act  of  mastication,  nsevi  of  the  tongue 
are  rather  liable  to  bleed,  and  occasionally  do  so  to 
a  dangerous  extent.  In  rare  instances  they  attain 
isuch  a  size  as  to  seriously  interfere  with  deglutition 
and  speech. 

Cjnits  of  the  tongue  containing  a  mucoid  fluid,  and 
due  to  the  distension  of  a  mucous  follicle,  are  occa- 
tsionally  seen.  They  are  seldom  larger  than  a  pea,  but 
may  attain  a  greater  size. 

Papillomata  of  the  tongue  are  found  on  all  parts 
of  its  dorsum.  They  may  be  seen  at  all  ages,  and  are 
sometimes  congenital.  They  occur  as  small  raised 
growths,  tending  to  be  pedunculated,  with  roughened 
surfaces  covered  by  thickened  epithelium,  not  ulcer- 
ated, and  not  inflltaiting  the  substance  of  the  organ. 
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They  confdst  of  an  overgrowth  of  the  connectiye  tissae 
which  underlies  the  epithelium,  and  are  covered  by 
an  abnormally  thick  layer  of  the  latter. 

Amongst  other  and  still  rarer  growths  fiatty 
tumours  and  soft  fibromata  may  be  mentioned. 
They  usually  occur  in  the  substance  of  the  tongue 
itself,  but  cases  are  on  record  in  which  the  fibrous 
growths  have  been  pedunculated.  Enchondromata 
and  hydatid  cysts  have  also  been  found  in  the 
tongue. 
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DZSSJLSS8  or  TBS  HOSB. 

Upoma  nasi* — ^The  only  noteworthy  disease  pecu- 
liar to  the  cutaneous  su^ace  of  the  nose  is  the  so- 
called  ''lipoma  nasi."  The  growth  to  which  this 
name  has  been  applied  is  not,  however,  composed  of 
fat.  It  results  from  acne  rosacea,  and  consists  chiefly 
of  greatly  enlarged  sebaceous  follicles,  with  thicken- 
ing of  the  true  skin  by  fibrous  tissue  of  inflammatory 
origin.  The  growth  is  most  common  near  the  tip  of 
the  nose.  It  is  usually  lobulated  and  firm^  and  in 
some  cases  the  lobules  are  pedunculated.  Growths  of 
this  nature  are  most  common  in  people  of  intemperate 
habits. 

Deviation  of  the  septum  nasi,  and  partial  dis- 
placement of  the  nasal  cartilages,  are  generally  of 
traumatic  origin,  but  in  many  cases  tend  to  increase. 
Occasionally,  the  bulging  of  the  deviated  septum  causes 
so  great  a  prominence  in  one  nostril  that  it  may  be 
mistaken  for  a  polypoid  growth. 

Simple  catarrhal  inflammation  of  the  mucous 
lining  of  the  nostrils  is  quite  the  commonest  of  the 
affections  to  which  these  passages  are  liaMe.  The  most 
common  cause  of  acute  catarrh  or  coryza  is  exposure 
to  cold,  and  the  changes  seen  in  the  mucous  mem- 
brane are  such  as  are  typical  of  similar  affections  of 
other  mucous  surfaces. 

Chronic  coryza  is  in  some  cases  dependent  upon 
the  presence  of  foreign  bodies  introduced  from  with- 
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out,  or  of  nasal  calculi  or  tumours.  In  other  instances 
it  is  dependent  on  scrofula  or  syphilis,  and  more  rarely 
on  gout.  The  scrofulous  catarrh  is  most  common  in 
children,  and  often  results  in  much  permanent  thick- 
ening of  the  mucous  membrane,  with  partial  obstruc- 
tion to  respiration.  In  the  cases  dependent  on  syphilis 
the  discharge  is  usually  profuse  and  purulent,  often 
foul  smelling,  and  accompanied  by  ulceration ;  but  all 
cases  are  not  so  severe. 

Pumlent  catarrh^  or  ozvna. — ^The  term  oziena 
is  used  to  designate  a  condition  in  which  there  is  a 
discharge  of  pus  from  the  nostrils  accompanied  by  a 
peculiarly  foul  odour.  The  discharge  is  often  bloody, 
and  may  be  mucoid  rather  than  purulent ;  in  aU  cases 
it  is  fetid. 

Oziena  results  from  various  forms  of  ulceration, 
and  may  be  of  traumatic,  scrofulous,  or  syphilitic 
origin.  Scrofulous  ulceration  is  most  common  in 
children,  and  especially  in  those  who  exhibit  some 
other  signs  of  struma.  The  ulcers  are  small,  but 
multiple,  are  usually  covered  by  a  scab,  and  secrete 
the  thin  watery  pus  characteristic  of  scrofulous  in- 
dammations  in  other  parts.  In  some  cases  the  ulcers 
are  of  a  lupoid  nature.  Syphilitic  ulcers  are  some- 
times seen  in  the  subjects  of  congenital  syphilis,  but 
are  usually  met  with  in  adults ;  they  also  are  multiple, 
and  may  be  either  superficial  or  deep.  The  ulcers  are 
larger  and  less  numerous  than  those  of  .scrofulous 
origin. 

In  botli  syphilitic  and  scrofulous  ulceration  the 
subjacent  bone  may  be  diseased,  and  either  caries  or 
necrosis  may  complicate  the  case.  In  some  instances 
there  is  extensive  destruction  of  the  osseous  frame- 
work—a condition  which  is  most  common  in  syphiHtie 
patients.  In  cases  of  ozsena  following  injury,  it  will 
generally  be  found  that  there  is  some  necrosis,  and  it 
is  to  the  presence  of  the  dead  bone  that  the  oontinn- 
ance  of  the  discharge  is  to  be  attributed.  In  other  cases 
the  ozsena  is  dependent  upon  the  introduction  and 
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retention  of  foreign  bodies,  or  on  the  presence  of  nasal 
calculi.  These  latter  bodies,  called  also  rhinolithes^ 
ai*e  most  commonly  found  in  the  inferior  meatus, 
and  are  often  formed  around  a  foreign  body.  They 
consist  chiefly  of  phosphates  and  carbonates  of  lime 
and  magnesia. 

TUMomts   or  tbb  vost&zxiS. 

The  commonest  tumours  of  the  nostrils  ai'e  mucouft 
poljrpi.  These  growths  occur  for  the  most  part 
in  young  adults,  and  in  some  cases  follow  chronic 
coryza.  They  are  almost  invariably  multiple  and 
pedunculated,  and  vary  in  size  from  a  pea  to  a  raisin. 
In  colour  they  are  pink  or  red,  and  have  a  translu> 
cent  appearance.  Their  surface  is  very  smooth  and 
slippery,  and  their  consistence  soft  and  elastic. 
Microscopically  examined,  they  are  found  to  be  com- 
posed of  myxomatous  tissue,  or  of  very  soft  and  succu- 
lent fibrous  tissue,  in  the  meshes  of  which  there  is  a 
mucoid  fluid ;  they  are  covered  by  ciliated  epithelium 
such  as  is  normally  met  with  in  the  nares.  After 
long  exposure  near  the  nasal  orifices,  the  most  depen- 
dent pajts  of  these  growths  become  more  firm,  fibrous, 
and  white.  The  common  situation  for  these  growths 
is  the  external  wall  of  the  nostril,  where  they  are 
commonly  attached  to  the  middle  turbinate  bone,, 
but  they  are  also  found  on  the  superior  and  inferior 
turbinate  bones,  as  well  as  on  the  mucous  membrane 
covering  the  roof  of  the  nose ;  they  ai*e  very  rarely 
attached  to  the  septum  nasi. 

The  irritation  caused  by  the  presence  of  these 
growths  usually  sets  up  a  nasal  catarrh,  which,  in  its 
turn,  probably  promotes  the  growth  of  polypi,  for 
there  can  be  no  doubt  that  the  longer  polypi  are 
left  xintreated  the  more  numerous  do  they  become. 
The  smaller  and  more  recent  ones  occupy  the  upper 
parts  of  the  nasal  cavities,  and  do  not  develop  or 
come  into  view  until  the  older  and  more  superficial 
ones  have  been  removed.     In  all  cases  polypi  cause 
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an  unpleasant  nasal  intonation  of  the  voice,  and, 
when  numerous  and  large,  may  cause  bulging  and 
deformity  of  the  nose.  However  large  they  grow,  or 
however  long  they  remain,  they  scarcely  ever  bleed. 

Ftbrous  and  sarcomatons  polypi. — ^These 
growths  are  not  so  common  as  are  the  mucous  polypi ; 
they  tend  to  grow  especially  from  the  roof  of  the 
nose  and  the  septum.  They  occur  at  all  ages,  but 
are,  perhaps,  more  common  in  the  young.  They 
usually  originate  in  the  periosteum,  and  not  in 
the  mucous  membrane,  as  do  the  simple  myzomata. 
They  vary  in  size,  but  often  grow  so  large  that  the 
nostril  is  no  longer  able  to  contain  them,  and  they 
protrude  into  the  pharynx;  when  occupying  this 
position,  they  are  known  as  naso-pharyngeal  polypi. 
Their  surface  is  in  some  case  smooth,  but  in  others 
papillated  or  spongy.  On  microscopical  examina- 
tion,  they  are  found  to  consist  either  of  simple 
fibrous  tissue  or  else  of  a  fibrous  matrix  containing 
connective-tissue  cells  of  various  shapes.  In  some 
cases  the  whole  growth  is  sarcomatous,  and  com- 
posed entirely  of  cells. 

Growths  such  as  these  grow  more  quickly  than  do 
mucous  polypi,  but  those  composed  of  pure  fibrous 
tissue  increase  more  slowly  than  the  pure  sarco- 
mata. As  they  develop,  they  tend  to  extend  into 
neighbouring  cavities,  and  sometimes  infiltrate  the 
surrounding  tissues,  as  do  malignant  growths  else- 
where. They  may  thus  produce  considerable  de- 
formity. Haemorrhage  is  a  common  symptom,  and 
may  be  very  excessive.  If  removed,  all  growths  of 
this  class  show  a  great  tendency  to  recur,  and, 
although  this  is  most  marked  in  the  tumours  of  saiv 
comatous  structure,  it  is  seen  also  in  those  composed 
of  simple  fibrous  tissue. 

Tumours  of  the  nostrils  other  than  those  above 
described  are  of  rare  occurrence,  but  epitheliomata, 
osteomata,  and  enchondromata  growing  from  the  nasal 
cartilages  have  occasionally  been  observed. 
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ozsaJiLSBS  or  tbb  assoPBAaus. 

The  oesophagus  is  very  rarely  the  seat  of  simple 
inflammation  or  ulceration.  Either  of  these  conditions 
may,  however,  he  set  up  hy  injury  caused  hy  swallow- 
ing rough  or  sharp  suhstances,  or  else  hy  drinking 
caustic  acids  or  alkalies.  In  diphtheria,  also,  the  ulcera- 
tion and  formation  of  memhrane  frequently  extend  to 
the  oesophagus. 

Slight  inflammations  or  ulcerations  clear  up  with- 
out inducing  any  important  change,  hut  in  some  cases 
of  poisoning  by  corrosive  liquids  the  scarring  which 
ensues  is  sufficient  to  cause  a  diminution  in  the  calibre 
of  the  tube,  and  so  produce  a  fibrous  stricture. 

These,  like  strictures  of  other  mucous  passages,  are 
very  liable  to  continue  to  contract,  and  sometimes 
cause  such  narrowing  that  the  passage  of  food  becomes 
impossible,  and  death  from  starvation  ensues.  In 
oases  such  as  these,  the  oesophagus  above  the  strictured 
portion  is  usually  dilated  and  its  walls  often  thickened. 
This  condition  readily  explains  the  fact  that  food  is 
sometimes  apparei^tly  swallowed,  and  is  after  a  time 
regurgitated,  having  merely  gone  as  far  as  the  pouch 
above  the  stricture.  In  other  cases,  again,  the  mucous 
lining  of  the  pouched  portion  is  inflamed  or  ulcerated, 
with  the  resulting  discharge  of  much  mucus,  which 
is  constantly  being  "  hawked  up  "  by  the  patient. 

Caaceroos  stricture  is  unfortunately  much  more 
frequent  than  simple  fibrous  narrowing,  and  is  esper 
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cially  liable  to  occur  in  old  people.  It  is  more  often 
met  with  in  men  than  in  women.  The  most  common 
variety  of  malignant  growth  of  the  oesophagus  is  cer- 
tainly epithelioma,  but  scirrhous  carcinoma  is  by  no 
means  rare,  and  I  have  myself  seen  four  or  five 
instances  of  it.  Colloid  and  medullary  cancers  are 
much  more  uncommon.  . 

Epithelioma  is  especially  frequent  in  the  upper 
part  of  the  oesophagus,  and  is  met  with  just  behind 
the  cricoid  cartilage  more  often  than  in  any  other 
situation.  In  some  cases  the  new  growth  extends 
into  the  lumen  of  the  tube,  and  thus  obstructs  the 
passage  of  food,  but  more  frequently  it  infiltrates  the 
walls  in  their  whole  circumference,  and,  gradually 
causing  an  induration  and  shrinking  of  the  latter,, 
results  in  the  formation  of  an  ^'annular  stricture." 
In  other  instances,  again,  the  growth  extends  along 
several  inches  of  the  tube,  and  so  causes  a  "  tubular 
stricture.'^  In  any  case  the  mucous  membrane  soon 
becomes  ulcerated,  and  a  foul,  sloughing,  and  bleeding 
surface  is  produced.  The  other  most  common  sit^ 
for  epithelioma  are  the  lower  portion  of  the  oeso- 
phagus just  above  the  cardiac  orifice  of  the  stomach, 
and  that  part  of  the  tube  opposite  to  the  bifurcation 
of  the  trachea. 

Scirrhous  carcinoma  is  not  so  common  in  the  upper 
part  of  the  oesophagus  as  lower  down,  and  is  more 
often  seen  in  that  part  of  the  tube  which  is  within  the 
thorax  than  that  which  is  in  the  neck.  The  growth 
presents  the  characteristic  appearance  of  similar 
growths  elsewhere,  being  extremely  hard,  causing 
much  contraction,  and  developing  with  comparative 
slowness. 

Both  epithelioma  and  scirrhus  of  the  oesophagas 
terminate  fatally,  and  each  in  much  the  same  manner. 
Death  may  be  finally  brought  about  in  one  of  several 
wa3ns.  In  some  cases  the  inability  to  swallow  induces 
starvation,  but  in  many  more  the  growth  extends  to, 
and  opens,  the  trachea  or  bronchi,  sets  up  septic 
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broncho-pneumonia  by  the  passage  of  the  foul  dis- 
charge into  the  air-passages,  and  sometimes  leads  to  an 
almost  gangrenous  condition  of  the  lung.  More  rarely 
the  pericardium  is  involved,  and  acute  pericarditis 
terminates  the  case.  In  other  patients,  again,  death 
■appears  to  result  rather  from  blood-poisoning  than 
anything  else,  and  the  source  of  this  is  not  difficult  to 
find  when  we  consider  the  extremely  foul  surface  from 
which  discharge  is  constantly  passing  into  the  food- 
passages  or  is  being  directly  absorbed  by  the  lym- 
phatics. 

If  a  patient  who  has  died  of  cancer  of  the  oeso- 
phagus be  examined  post-mortem,  it  is  by  no  means 
infrequent  to  find  no  glandular  enlargement  and  no 
secondary  growths ;  but  in  other  cases,  the  glands  in 
the  neck  or  the  thorax  are  infiltrated,  and  in  some 
the  liver,  kidneys,  or  lungs  are  similarly  affected. 

Sarcomatous  tumours  of  the  oesophagus  are  vary 
rare,  and  do  not  require  any  special  description. 


H  H 
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A  HERNIA  is  an  abnormal  protrusion  of  some  of  the 
contents  of  the  abdominal  cavity.  This  protrusion 
most  often  occurs  at  one  of  the  places  where  the 
passage  of  various  structures  from  the  abdomen  to  the 
lower  extremities  or  genital  regions  provides  apertures 
which  may  allow,  in  addition,  the  transit  of  some  of 
the  abdominal  viscera. 

A  hernia  is  described  as  being  composed  of  a  sac 
and  contents.     The  sac  consists  of  peritoneum,  and, 
except  in  the  case  of  congenital  malformations,  is 
formed  by  a  protrusion  of  a  portion  of  the  parietal 
peritoneum  in  front  of  the  viscus  which  is  escaping 
from  the  abdomen.     At  first  this  sac  has  no  in- 
dependent existence,  i.6.,  if  the  contents  are  returned 
into  the   peritoneal  cavity,  the  bulging  peritoneum 
will  again  become  smoothed  out.     This,  however,  is 
only  in  the  very  earliest  stages  of  the  hernia,  for 
after  a  short  time  the  sac  contracts  adhesions  to  the 
tissues  amongst  which  it  has  been  thrust,  and  can  no 
longer  be  reduced.     And  not  only  does  the  sac  become 
adherent  to  the  tissues  around  it,  but  the  folds  into 
which  the  peritoneum  is  thrown  at  the  orifice  through 
which  it  is  extruded  become  adherent  to  one  another ; 
for  it  is  evident  that,  if  the  peritoneum  covering  the 
internal  abdominal  ring,  for  example,  be  thrust  down 
into  the  scrotum,  it  will  be  thrown  into  numerous 
folds  where  it  passes  through  the  ring,  and  it  is 


STRDCTDEE  OF  A  HEBNIAl  SAC.  467 

between  these  folds  that  adhesions  shortly  fonu. 
This  narrowed  part  of  the  sac  which  lies  close  to  the 
abdominal  cavity  is  named  the  neck,  whilst  the 
lower  part,  which  is  much  more  capacious,  is  called 
the  ftindtiB.  The  sac  thus  becomea  somewhat  flask' 
shaped,  and  the  neck  is  in  time  still  further  narrowed. 


iwing  the 
id  fibrous  ring  at  the  neck. 

For,  as  the  result  of  the  pressure  of  its  contents 
within,  and  of  the  abdominal  rin^  without,  the  peri- 
toneum and  sub-peritoneal  tissues  become  matted  and 
thickened  by  fibrous  tissue,  and  a  more  or  less  dense 
fibrous  ring,  with  occasionally  some  unstriped  muscle, 
is  formed  at  the  neck.  The  peritoneum  forming  the 
fundus  also  undergoes  a  change  of  texture.  In  most 
hemin  {e.g.,  inguinal  and  femoral)  it  becomes  slightly 
thickened ;  whilst  in  others,  notably  in  the  umbilical 
variety,  the  peritoneum  forming  the  sac  ia  so  thinned 
that  in  places  it  entirely  disappears,  and  the  sac  is 
then  called  "incomplete."  In  other  hemife,  again, 
the  sac  is  incomplete  from  the  first,  for  a  viscus 
which  is  not  entirely  covered  by  peritoneum,  such  as 
the  bladder,  or  in  some  cases  the  ciecum,  may  escape 
from  the  abdominal  cavity  without  pushing  a  complete 
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covering  of  peritoneum  i  n  front  of  it.  In  sach  herniaB 
the  protruded  viscera  rapidly  become  adherent  to  the 
tissues  amongst  which  they  lie,  and  are  consequently 
irreducible. 

The  contents  of  a  hernial  sac  consist  of  a  little 
fluid  secreted  by  the  serous  surface,  with,  usually, 
either  intestine  or  omentum ;  but  almost  any  of  the 
abdominal  viscera  may  herniate,  those  only  being 
excepted,  which,  like  the  pancreas,  are  firmly  fixed. 
A  hernia  containing  omentum  is  named  an  epiplo* 
cele ;  one  containing  intestine,  an  enterocele. 

The  condition  of  the  contents  varies.  When 
the  latter  can  be  returned  within  the  peritoneal 
cavity,  the  hernia  is  said  to  be  reducible,  whilst  if 
such  is  not  the  case  it  is  called  irreducible*  In 
some  cases,  usually  as  the  result  of  injury,  the  hernia 
becomes  inflamed ;  and  in  others,  faeces,  accumulat- 
ing in  the  gut  which  is  in  the  sac,  cause  the  hernia  to 
increase  in  size  and  to  become  for  the  time  irreducible 
— a  condition  to  which  the  term  obstructed  or 
incarcerated  is  applied. 

Lastly,  the  hernia  may  be  strang^ulated,  but 
before  describing  this  it  is  necessary  to  say  a  few 
words  on  the  subject  of  irreducible  hemiae. 

As  already  mentioned,  some  hemiae  are  irreducible 
from  the  time  of  their  formation,  a  circumstance  which 
is  dependent  on  the  incompleteness  of  their  sac ;  whilst 
others,  which  are  at  first  reducible,  become  irreducible 
through  the  thinning  away  of  the  peritoneum  forming 
the  sac,  and  the  sul^equent  adhesion  of  the  contents 
to  the  tissues  with  which  they  are  thus  brought  into 
contact.  The  commonest  cause  of  irreducibility, 
however,  is  thickening  of  the  protruded  omentum, 
for,  on  account  of  the  friction  and  pressure  to 
which  a  herniated  piece  of  omentum  is  subjected,  it 
soon  becomes  greatly  indurated  and  increased  in  size 
by  the  formation  in  it  of  fibrous  tissue,  and  is  conse- 
quently after  a  time  unable  to  return  by  the  aperture 
through  which  it  formerly  escaped.    In  other  cases, 
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again,  this  tliickening  is  accompanied  bj'  the  contrac- 
tion of  adhesions  to  the  sflc-wall  or  to  some  of  tlie 
contained  intestine,  and  thus  a  further  obstacle  is 
offered  to  reduction,  Lastly,  it  has  been  already 
mentioned  that,  when  the  intestine  in  a  hernial  sac 
becomes  blocked  byfajces,  itia  forthe  time  irreducible. 


In  a  itrangnlated  hernia,  not  only  are  the  con- 
tents irreducible,  but  they  are  so  tightly  constricted 
that  the  circidalion  of  the  blood  thrvugh  them  is 
interfered  with ;  it  is  to  the  latter  condition  that  by 
far  the  greater  importance  is  to  be  attached.  la 
some  cases,  and  especially  those  where  the  hernia  is 
suddenly  caused  by  exertion  or  injury,  the  contents, 
as  soon  as  extruded,  are  so  tightly  gripped  by  the 
margins  of  the  aperture  through  which  they  are  thrust 
that  strangulation  at  once  ensues.  This  is  by  no  means 
a  common  occurrence,  and  it  is  usually  only  after 
existing  for  some  time  that  hemiie  become  stran- 
gulated.   At  first  sight  this  is  not  altogether  eaey 
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of  explanation,  for  it  does  not  appear  evident  why 
a   hernia  which    has    frequently  descended    beforey 
and  has  always  hitherto  been  reducible,  should  sud- 
denly become  so  tightly  gripped  as  to  cause  its  irre- 
ducibility  and  constriction.    And  it  may  be  easily  seen 
that  these  conditions  cannot  be  due  to  any  sudden 
alteration  in  the  size  of  the  rings  or  the  neck  of  the 
sac,  for  neither  of  these  possesses  the  requisite  amount - 
of  contractility.     The  true  cause  of  the  strangulation 
is  probably  to  be  found  in  the  descent  of  a  greater 
quantity  of  intestine  or  omentum  than  has  before 
descended,  and  the  consequently  greater  pressure  to 
which  either  is   subjected   at  the  aperture  through 
which  it  passes.     This  is  borne  out  by  the  evidence  of 
patients,  who   often  state  that   on  the   occasion  of 
strangulation  the  hernia  has  descended  in  greater  bulk 
than  previously.     The  descent  may  be  due  either  to 
exertion  or  to  excessive  movement  of  the  intestines, 
as  in  colic  or  diarrhoea. 

The  position  of  the  constriction  relative  to  the  contents 
of  the  sac  differs  in  different  cases.  In  some  it  is  out- 
side the  sac — 6.^.,  at  the  external  or  internal  abdominal 
rings,  at  Hey*s  or  Gimbemat's  ligaments,  &c.  In  others 
it  is  the  fibrous  thickening  already  described  as  forming 
the  neck  of  the  sac  which  is  the  constricting  element ; 
whilst  in  a  few  and  rare  instances  the  coils  of  intestine 
are  encircled  by  bands  of  adhesion  formed  within  the 
sac  itself,  in  the  manner  already  mentioned  in  con- 
nection with  irreducible  hemiae. 

If  intestine  be  strangulated,  it  is  the  passage  of 
venous  blood  which  is  first  interfered  with,  and  the  gut 
becomes  congested.  The  congestion  in  its  turn  causes 
swelling,  and  thus  increases  the  tightness  of  the  con- 
striction. The  gut  becomes  of  a  dark  plum  colour, 
very  tense  and  shiny,  and  at  the  same  time  the  fluid 
in  the  sac  quickly  increases  in  quantity  and  becomes 
blood-stained,  being  exuded  from  the  serous  surface  of 
the  imprisoned  intestine.  In  many  cases  the  distended 
vessels  relieve  themselves  by  rupturing  into  the  cavity 
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of  the  gut,  the  blood  being  subsequently  passed  per 
anwm  if  the  strangulation  be  relieved.  After  a  time, 
not  only  is  the  venous  circulation  obstructed,  but,  as 
the  tightness  of  the  constriction  increases,  the  flow  of 
blood  through  the  arteries  is  arrested,  and  gangrene 
of  the  imprisoned  intestine  shortly  ensues.  In  such 
a  case,  the  colour  of  the  gut  changes  to  an  ashen  grey, 
the  surface  becomes  wrinkled,  its  shiny  appearance 
is  lost,  and  the  peritoneum  can  be  peeled  off;  finally, 
rupture  results,  and  faeces  escape  into  the  sac.  Usually, 
the  patient  dies  by  the  time  such  a  stage  has  been 
reached,  death  being  due  to  exhaustion  and  collapse 
resulting  from  the  pain  and  vomiting  which  accom- 
pany strangulation.  In  very  rare  instances  the  patient 
survives  yet  longer,  and,  if  such  be  the  case,  suppuration 
and  sloughing  of  the  sac  and  of  the  tissues  around  it 
will  follow,  and  faeces  will  finally  be  discharged  through 
the  skin.  In  some  cases  peritonitis  supervenes,  being 
caused  by  an  extension  of  inflammation  from  the  sac ; 
but  in  other  cases,  even  when  gangrene  ensues,  the 
•extravasation  of  faeces  into  the  peritoneal  cavity,  and 
the  spread  of  inflammation  to  the  serous  membrane, 
are  arrested  by  adhesion  between  the  strangulated  gut 
and  the  neck  of  the  sac. 

But  not  only  does  the  constriction  of  the  gut 
tend  to  cause  sloughing  of  the  part  beyond  the  stric- 
ture ;  it  also  causes  ulceration  of  the  intestine  at  the' 
iieat  of  stricture  itself.  This  is  a  fact  of  the  greatest 
practical  importance,  for  it  may  happen  that  the  state 
•of  the  knuckle  of  intestine  which  is  found  in  the  sac 
■during  the  operation  of  herniotomy  is  sufficiently  good, 
and  free  from  appearance  of  sloughing  to  warrant  its 
return  after  division  of  the  stricture,  but  that,  never- 
theless, the  intestine  where  gripped  is  at  one  small  spot 
already  ulcerated  or  sloughing.  If  this  condition  is 
not  ascertained  by  drawing  down  the  gut  and  exa- 
mining it  before  eflecting  its  reduction,  nothing  can 
prevent  subsequent  faecal  extravasation  and  diffuse 
peritonitis.     (See  Fig.  113.) 
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In  ceaes  where  an  opportunity  is  afforded  of  making 
a  post-mortem  exammatiou  of  a  case  of  strangulated 
hernia  which  has  not  been  relieved  hy  operation,  the 
difference  in  the  appearance  of  the  intestine  above 
and  below  the  Beat  of  strangulation  is  very  marked,  for 
the  coils  above  are  greatly  distended  and  congested, 
and  in  extreme  cases,  where  the  distension  has  been 
excessive,  the  peritoneal  coat  splits  -  the  coils  below  the 
stricture  are,  on  the  contrary,  collapsed  and  pale. 
Fio.  113. 


Loop  of  InteBtine  from  s  atae  of  Strangulated  Femonl 
Hernia.  A  small  o»il  nicer  marka  the  place  where  the 
gat  has  heen  caustj^cted  by  Oimbemat7g  liguneDt,  The 
lai^  piece  of  iattistiue  to  the  right  is  a  ^rtion  of  the 
dilated  iatesliae  above  the  seat  of  Btnuigolatioii ;  tho  small 
piece  of  intestine  to  the  left  was  beloir  the  stricture. 

In  those  cases  where  the  gut  has  sloughed  and  all 
the  fieces  continue  to  be  discharged  through  the  skin, 
the  patient  is  said  to  have  an  artificial  anoi. 
When  most  of  the  f»ces  are  passed  by  the  anus  and 
but  little  fsecal  matter  escapes  by  the  opening,  the 
term  fiecal  ftitnla  is  emplc^ed.  If  only  a  small 
portion  of  the  whole  circumference  of  the  gut  has 
been  destroyed,  such  an  opening  may  gradually  con- 
tract and  finally  close,  but  when  the  sloughing  has 
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been  of  greater  extent  so  fortunate  a  conclusion  is 
not  to  be  expected.  In  consequence  of  the  pressiire 
exercised  by  the  abdominal  contents  on  the  distal 
portions  of  the  intestine,  the  latter  remains  collapsed 
and  does  not  permit  of  the  passage  of  faeces,  whilst, 
after  a  time,  a  further  obstacle  is  interposed  in  the 
form  of  a  protrusion  of  a  fold  or  spur  of  mucous 
membrane  from  between  the  apertures  of  the  upper 
and  lower  pieces  of  intestine.  This  acts  as  a  valve, 
and  effectually  prevents  the  passage  of  faeces  by  the 
natural  channel,  and,  until  it  has  been  removed  by 
operation,  the  artificial  anus  remains  patent. 

The  causes  of  hemise  are  either  congenital  or 
acquired.  Of  the  former,  the  chief  predisposing  cause 
is  a  failure  of  the  normal  process  of  closure  of  the 
processes  of  peritoneum  which  in  foetal  life  extend 
into  the  scrotum  and  through  the  umbilical  aperture. 
The  consequent  weakness  of  the  abdominal  wall  is  in 
some  instances  supplemented  by  an  undue  length  of 
the  mesentery,  which  allows  the  intestines  to  hang 
more  heavily  than  is  natural  against  the  parietes.  In 
a  considerable  percentage  of  such  cases,  the  hernial 
tendency  appears  to  be  hereditary. 

In  later  life  the  mesentery  and  omentum  may 
acquire  an  undue  length  through  stretching,  con- 
sequent upon  the  accumulation  of  fat  in  their  sub- 
stance, and,  from  the  same  cause,  the  tension  of  the 
abdominal  contents  may  be  considerably  increased. 
It  is  thus  that  umbilical  hemiae,  more  especially,  are 
found  in  people  over  middle  age  who  have  recently 
become  obese.  The  reverse  condition  also,  namely, 
wasting  and  loss  of  flesh,  tends  to  the  development  of 
hemiae,  although  in  a  different  manner.  Here,  the 
abdominal  contents  become  prone  to  extrusion  on 
account  of  the  removal  of  the  fat  and  cellular  tissue 
which  normally  occupy  the  apertiu^s  of  exit  from 
the  abdomen.  It  will  therefore  be  seen  that  both 
emaciation  and  obesity  are  causes  of  hemiae  in  adult 
life,  and  it  may  be  added  that  anything  which  induces 
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a  loss  of  muscular  tone,  any  condition  of  debility,  is 
favourable  to  the  production  of  a  hernia.  For, 
normally,  the  muscular  walls  of  the  abdomen  by  their 
constant  contraction  both  support  the  contained 
viscera  and  promote  the  closure  of  all  apertures 
which  naturally  exist. 

As  directly  exciting  causes  of  hemise  may  be  men- 
tioned wounds  and  lacerations  of  the  abdominal  walls. 
Thus,  it  is  common  for  a  hernial  proti-usion  to  follow 
the  operations  of  ligature  of  the  iliac  vessels,  abdominal 
section,  &c.,  as  well  as  accidental  injuries  of  various 
kinds.  Suppuration  also  tends  to  produce  the  same 
result. 

VABZBTZBS    OF   BBHVZJE. 

It  is  not  possible  to  devote  sufficient  space  in  the 
present  work  to  a  description  of  the  anatomy  of  the 
parts  concerned  in  the  various  forms  of  hemiae ;  for 
such  details,  works  on  anatomy  should  be  consulted. 
It  is,  however,  desirable  to  point  out  very  briefly  the 
common  positions  of  hernial  protrusions,  as  well  as  the 
main  points  worthy  of  notice  in  connection  with  the 
probable  seat  of  strangulation  and  the  mode  of  for- 
mation of  the  sac. 

In  inguinal  hernia,  the  protrusion  passes  eithei 
through  the  whole  length  of  the  inguinal  canal  (an 
oblique  hernia)  or  directly  through  the  external 
abdominal  ring  (a  direct  hernia)  and  thence  into  the 
scrotum  or  labium.  The  sac  of  such  a  hernia  may 
be  (a)  congenital  or  (b)  acquired.  Of  the  former  there 
ai*e  several  varieties. 

Normally,  the  descent  of  the  testis  into  the  scrotum 
is  followed  by  a  closure  of  the  process  of  peritoneum 
which  the  organ  carries  with  it  from  the  abdominal 
wall.  This  closure  commences,  above,  at  about  the 
level  of  the  external  abdominal  ring,  and,  below, 
immediately  above  the  testis.  The  intervening  or 
"  funicular "  portion  of  the  timica  vaginalis  is  sub- 
sequently   gradually    obliterated.       If    this    closure 
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does  not  occur  at  all,  then  the  cavity  of  the  tunica 
va^inaJis  testis  communicatee  directly  with  the  peri- 
tooeal  cavity ;  and  if  a  hernia  descends,  which  is  by 
no  means  necessari^  the  case,  it  will  pass  into  a  sac 
already  formed,  namely,  the  tunica,  vaginalis  testis. 
Such  a  hernia  is  named  "  congenitaL" 

In  other  cases  the  tunica  vaginalis  testis  becomes 
shut  off  from  the  general  peritoneal  cavity  by  adhesion 
Fro.  115. 
Fio.  114. 


a  TBginalU,  wblch 
bsB  been  sepiml«d  (roni  the 
lesns.  testicular  porUou. 

immediately  above  the  testis.  He  already  mentioned, 
but  instead  of  the  funicular  portion  of  the  peritoneal 
sac  being  obliterated,  and  closure  occurring  at  the 
external  ring,  the  funicular  portion  remains  open  and 
ready  to  receive  any  viscus  that  subsequently  pro- 
trudes. To  such  a  hernia  the  name  of  "  fouictilar  " 
is  applied,  for  the  sac  is  formed  of  the  unobliterated 
"  funicuW' "  portion  of  the  tunica  vaginalis,  the  testis 
itself  being  separated  from  the  hernial  sac  by  a  thin 
septum. 

In  yet  other  cases  both  the  funicular  and  testicular 
portions  of  the  tunica  vaginalis  remain  unobliterated 
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and  continuous  with  one  another,  but  their  cavity  ia 
separated  from  the  general  peritoneal  cavity  by  tbe 
closure  already  mentioned,  which  normally  occuib  at 
the  external  abdominal  ring.  If  a  hernia  now 
develop,  the  hernial  sac  ia  usually  formed  by  a  pro- 
tmsion  of  a  freeh  portion  of  peritoneum  from  the 
neighbourhood  of  the  internal  abdominal  ring,  the  sac 
being  thus  an  acquired  one.  In  such  a  case  the  hernial 
sac  is  liable  to  be  protruded  behind  the  unobliterated 
funicular  portion  of  the  tunica  vaginalis,  and,  as  it 
increases  in  size,  tends  to  bulge  into  the  cavity  of  tbe 
latter.  A  hernia  with  such  a  relation  to  the  tunica 
vaginalis  is  named  "  infantile." 

Another  variety  of  hernia  is   generally  described 
which  is  said  to  be  developed  in  connection  with  a 


Diaram  of  an  lahntile  Her- 
nia.   Tbe  loop  ol  gut  IB  behind 

the  nnoUiteralod  funicalar  por-  Diagram  of  an  Encysted  Her- 

tioik  of  the  timics  TSginalia,  and  nia.  The  cut  ie  contained 
ia  contained  within  a  aac  formed  within  a  sac  formed  by  an  in- 
by  a  process  of  peritonoum  Taguiation'  of  the  npper  part  of 
pnahed  down  from  the  neigh-  the  unoblilerated  fnnicnlu  por- 
boorhood  of  tbe  internal  abdo-  tion  ol  the  tnaica  vaginaliB. 
minalring. 

preciBely  similar  abnormal  condition  of  the  tunica 
vaginalis  to  that  last  described.  It  is  named 
"  eneyted,"  and  the   sac  is  said  to  be  formed  by  a 
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yielding  of  the  adhesions  at  the  point  of  closure  of  the 
funicular  portion  opposite  the  external  ring.  In  this 
form  of  hernia-  the  sac  is  invaginated  into  the  unob- 
literated  funicular  portion,  and  is  not  placed  com- 
pletely behind  the  latter  as  in  the^inf antile  variety ; 
much  doubt,  however,  has  recently  been  cast  on  the 
existence  of  true  encysted  hernise  by  the  investigations 
of  Mr.  Lockwood.  Reference  to  the  accompanyinir 
diagrams  will  render  these  various  forms  of  hekiil 
more  intelligible. 

Interstitial  hernia. — ^This  form  of  hernia,  called 
also  "intra-parietal"  and  "hemie  enbissac,"is  charac- 
terized by  the  presence  of  offshoots  or  pouches  of  the 
sac,  which  extend  amongst  the  structures  composing 
the  abdominal  wall.  Thus,  a  sac  may  meet  with  some 
obstruction  at  the  external  abdominal  ring,  and  may 
then  extend  either  upwards,  outwards,  or  inwards 
behind  the  aponeurosis  of  the  external  oblique.  In 
other  cases  it  passes  through  the  external  ring,  but, 
meeting  with  difficulty  in  its  further  passage  to  the 
scrotum,  extends  between  the  skin  and  external 
oblique,  and  forms  a  swelling  parallel  to  Poupart's 
ligament.  Much  more  rarely  the  sac  extends  into  the 
iliac  fossa  and  passes  between  the  iliac  fascia  and  the 
peritoneum. 

Acquired  ingninal  hernia. — In  the  case  of 
an  ordinary  acquired  inguinal  hernia  there  is  no 
abnormal  condition  of  the  tunica  vaginalis  to  com- 
plicate matters,  and  the  sac  is  formed  in  the  manner 
already  described  in  an  earlier  part  of  the  present 
<;hapter.  When  an  inguinal  hernia  becomes  strangu- 
lated, the  seat  of  constriction  may  be  either  the  ex- 
ternal or  internal  abdominal  ring  or  the  neck  of  the 
sac,  but  it  should  be  remembered  that  when  the  sac 
is  of  congenital  origin  its  neck  is  almost  always  the 
<;ause  of  the  constriction. 

In  femoral  hemiaB  the  protrusion  takes  place  at 
the  crural  ring,  traverses  the  crural  canal,  and  sub- 
sequently appears  at  the  saphenous  opening.     The  sac 
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is  always  an  acquired  one,  and  is  not  so  capacious  as 
is  that  of  an  inguinal  hernia.  The  contents  are 
usually  part  of  the  ileum  with  more  or  less  omentum. 
If  strangulation  occurs,  the  seat  of  constriction  is 
usually  outside  the  sac,  being  at  Ginibemat's  or  He/s 
ligament  or  the  deep  crural  arch.  On  account  of 
the  sharpness  of  these  bands  of  ligament,  the  im- 
prisoned gut  ulcerates  and  sloughs  more  rapidly  than 
is  the  case  in  inguinal  hemise,  and  it  is  well  known  to 
all  surgeons  that,  on  this  account,  the  mortality  after 
herniotomy  for  femoral  hernia  is  greater  than  in  the 
case  of  inguinal  ruptures. 

In  umbilical  hernia  the  abdominal  viscera  escape 
either  through  the  umbilical  ring  itself  or  else  through 
the  linea  alba  in  its  immediate  neighbourhood.  This 
form  of  rupture  is  common  in  new-bom  children,  and 
in  them  is  readily  curable  by  the  application  of  slight 
pressure.  When  occurring  in  adult  life,  it  is  met  with 
most  commonly  in  very  stout  people  with  much  intra- 
abdominal fat.  In  these  the  sac  is  usually  of  extreme 
tenuity,  and  is  often  gradually  thinned  away  to  such 
an  extent  that  in  places  it  becomes  incomplete,  the 
contents  contracting  adhesions  to  the  surrounding 
parts  and  becoming  irreducible.  These  contents 
almost  always  comprise  omentum  and  jejunum,  but  in 
some  cases  the  transverse  colon  is  extruded.  If  stran- 
gulated, the  seat  of  constriction  is  the  aperture  of  exit 
in  the  linea  alba,  or  adhesions  formed  by  the  omentum 
within  the  sac. 

In  obturator  hernia  the  sac  is  always  acquired, 
and  is  protruded  through  the  upper  part  of  the  obtu- 
rator foramen  in  company  with  the  vessels  and  nerves 
of  the  same  name.  This  variety  of  hernia  is  most 
common  in  thin,  elderly  women ;  the  sac  is  always 
small,  but  sometimes  causes  pressure  on,  and  pain  in 
the  course  of,  the  obturator  nerve.  Strangulation  is  not 
common,  and,  when  it  occurs,  the  constriction  is  usually 
outside  the  sac  and  not  very  acute.    (See  Fig.  ii8.) 

A  ventral  hernia  is  one  in  which  the  sac  is  formed 
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by  a  protrusion  of  peritoneum  at  a  part  of  the  abdo- 
minal wall  in  which  normally  no  apertnre  exists.  Such 
bernite  sometimes  occur  in  the  middle  line  between 
the  retti  muscles  in  women  who  have  had  prolonged 
and  difficult  labours,  but  are  more  often  the  sequel  of 
.  wounds  of  the  abdominal  wall  followed  by  formation 
of  a  weak  and  yielding  scar.  They  are  very  rarely 
strangulated. 

Fio.  118. 


An  Obturator  Ileruift,     Tlio  sac  protrudes  through 
llifl  upper  part  of  the  thyroid  foramen,  and  tlie  obtu- 

Burfoce. 

Perineal  and  sciatic  hernise  are  extremely  rare. 
In  the  former,  the  protniision  takes  place  between  the 
anterior  fibres  of  the  levator  aui ;  in  the  latter,  through 
the  sciatic  notch,  beneath  the  gluteus  maxim  us. 

Diaphr^imatic  hemia  is  either  due  to  a  coa- 
eenital  defect  in  the  diaphragm  or  to  injury.  In  the 
former  case,  the  congenital  aperture  is  almost  invari- 
ably situated  in  the  left  half  of  the  muscle;  in  the 
latter,  it  may  be  situated  in  any  portion.  In  this  form 
of  hemia  ther*>  is  no  true  sac,  the  viscera  escaping 
into  the  pleura,  and,  more  rarely,  into  the  pericardium. 
The  viscera  which  escape  are  usually  the  stomach, 
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colon,  and  small  intestine.     Strangulation  is  rare,  but 
is  not  Tinknown. 

Uttr^'s  hernia  is  the  term  applied  to  either  a 
strangulation  of  a  Meckel's  diverticulum  or  to  the 
strangulation  of  a  portion  only  of  the  whole  circum- 
ference of  a  knuckle  of  intestine.  To  this  latter 
condition  the  name  of  '^  partial  enterocele  "  has  more 
recently  been  given.  Both  these  varieties  of  hernia 
are  of  interest,  for  although  in  neither  of  them  is 
the  whole  calibre  of  the  gut  mechanically  obstructed, 
nevertheless  all  the  symptoms  of  strangulation  are 
present.  It  is  thus  evident  that  the  vomiting  and 
constipation  which  accompany  strangulation  are  not 
the  result  of  simple  mechanical  obstruction,  but  are 
caused  reflexly  by  the  injury  to,  and  irritation  of,  the 
constricted  peritoneum. 

In  connection  with  the  subject  of  hernia  may  be 
mentioned  protrusions  of  snb-peritoneal  fat 
through  the  linea  alba.  They  usually  occur  about  mid- 
way between  the  umbilicus  and  the  ensif  orm  caxtOage, 
and  form  soft,  partially  reducible  swellings,  about  the 
size  of  a  walnut  or  a  little  larger,  and  increasing  during 
any  straining  movements  or  in  the  act  of  coughing. 
Sometimes  they  can  be  reduced  and  the  aperture  of 
exit  in  the  linea  alba  can  be  clearly  defined,  but  in  all 
cases  where  they  have  existed  more  than  a  few  months 
they  become  irreducible.  I  have  seen  these  swellings 
in  both  men  and  women  above  middle  age,  and  have 
had  opportunities  of  examining  two  of  them  post- 
mortem. They  are  liable  to  be  mistaken  for  true 
hemiae,  but  the  mistake  is  of  little  consequence,  for 
they  are  well  treated  by  the  application  of  a  truss. 
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OBSTSUCTIOW. 

This  term  is  applied  to  all  the  various  forms  of  mecha- 
nical obstruction  of  the  intestines  within  the  abdomen, 
as  opposed  to  the  external  hemite  which  protrude 
through  the  abdominal  walls. 

The  following  are  the  chief  varieties  of  intestinal 
obstruction:  —Internal  hemise; 
volvulus;  intussusception;  ob-  Fio.  119. 

straction  by  foreign  bodies  and 
fiecal  accumulation  ;  stricture  ; 
tumours  of  the  intestine  ;  pres- 
sure on  the  bowel  from  without 
by  tumours,  &c. ;  chronic  peri- 
tonitis. 

The  term  internal  hernia  is 
applied  to  cases  in  which  intes- 
tine ha-i  become  con-stricted  by 
bands  of  adhcKions  or  of  omen- 
tum,  or  by  slipping  through 
apertures  in   the  omentum  or 

mesentery  or  into  such  normal       An  ludmal  Hernia.     A 
opening.   „   the   foramen    of  'S^M't^T^S '^t 
Winslow  and  the  inter-sigmoid   adheBionB. 
fossa.     Bands  of  adhesion  are 

formed  as  the  result  of  peritonitis,  and  are  most  common 
in  the  right  ihac  fossa,  though  they  may  occur  in  any 
part  of  the  abdomen.  Portions  of  omentum  may  also 
become  adherent  from  peritonitis  or  by  inclusion  in 
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the  sac  of  an  irreducible  hernia.  In  other  cases  bands 
are  formed  in  connection  with  a  persistent  MeckeFs 
diverticulum.  This  latter,  when  present,  is  a  pouch  or 
offshoot  of  the  small  intestine,  formed  by  an  undue 
persistence  and  development  of  the  vitelline  duct.  It 
is  situated  about  2  feet  above  the  ileo-csecal  valve,  and 
varies  in  length  from  an  inch  to  a  foot.  In  some  cases 
it  is  adherent  to  the  umbilicus  from  birth ;  in  others,  it 
contracts  adhesions  to  some  other  part  of  the  abdominal 
parietes ;  whilst  very  frequently  it  remains  free  and 
movable  in  the  abdominal  cavity.  When  adherent, 
coUs  of  intestine  may  be  caught  around  or  compressed 
by  it ;  whilst  in  some  few  instances,  when  free,  it  has 
been  known  to  knot  itself  round  the  mesenteric  attach- 
ment of  a  knuckle  of  bowel.  Strangulation  of  intestine 
from  slipping  through  apertures  in  the  omentum,  into 
the  foramen  of  Winslow,  &c.,  is  of  very  rare  occur- 
rence, and  does  not  require  further  comment. 

VoIyuIos,  or  twisting  of  the  intestine,  is  most 
often  seen  in  the  sigmoid  flexure,  but  is  nowhere 
common.  In  cases  where  the  sigmoid  flexure  is  un- 
usually voluminous,  large  coils  of  the  gut  sometimes 
protrude  almost  at  right  angles  from  the  course  of 
the  descending  colon.  The  size  of  these  coils  is  in 
most  cases  acquired,  and  appears  to  be  the  result  of 
chronic  constipation ;  in  such  cases  the  meso-colon  is 
also  longer  than  natural.  If  this  part  of  the  bowel 
is  distended  by  fsBces,  it  may  happen  that  these  coils 
become  doubled  over  by  the  weight  of  their  contents, 
and  so  twisted  upon  their  mesenteric  axis,  and  kinked, 
that  both  the  passage  of  faeces  and  the  free  circulation 
of  blood  in  the  mesenteric  vessels  are  interfered  with, 
and  strangulation  results.  In  such  cases  gangrene 
and  peritonitis  rapidly  ensue.  Much  more  rarely  a 
similar  form  of  volvulus  is  found  in  the  ascending 
colon,  whilst  the  same  portion  of  bowel  has  also  been 
seen  twisted  around  its  own  longitudinal  axis.  The 
csBcum  also,  especially  when  imperfectly  developed, 
has  been  known  to  be  the  seat  of  a  twist.     "Volvulus 
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of  the  small  iotestine  is  met  with  ool;  in  conoectioii 
with  previous  peritonitis  and  adhesion  of  loops  of 
intestine  ;  it  is  extremely  rare. 

Intoxsnsception.— In  intussusception  one  portion 
of  the  intestinal  tube  is  invaginated  into  the  lumen  of 
that  portion  of  intestine  with  which  it  is  immediately 
«otitiauou3  below.  A  complete  intussusception  con- 
MSts  of  three  cylinders  or  rings  of  bowel.  The  inner- 
most of  these  is  named  the  entering  layer ;  the  middle, 
the  returning  layer;  and  the  external,  the  sheath. 
Intussusception   is  most    common    in  children,  and 


usually  originates  at  the  junction  of  the  ileum  with 
the  cfficum.  In  this  situation  the  ileum,  with  the  ileo- 
ctecal  valve,  is  pushed  into  the  more  capacious  ctecum. 
If  the  intussusception  now  continues  to  increase,  it 
does  so  at  the  expense  of  the  colon,  more  and  more 
of  which  is  rolled  in  by  the  constant  and  excessive 
vermicular  contraction  of  the  intestines.  It  thus 
happens  that  the  apex,  or  presenting  part,  of  the 
invaginated  bowel,  or  the  "  intussusceptum,"  through- 
out the  development  of  the  affection  always  consists 
of  the  same  portion  of  gut  whiidi  originally  became 
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intussuscepted,  namely,  the  ileum  and  the  ileo-csecaL 
valve,  and  thus  in  some  cases  the  latter  may  present 
at  the  orifice  of  the  anus.  This  form  of  intussuscep- 
tion is  named  ileo-csBcal,  but  another  and  much 
more  rare  form,  named  ileo- colic,  is  met  with,  in 
which  the  ileum  becomes  inverted  through  the  ileo- 
csecal  valve,  and  the  intussusceptum  increases  by 
protrusion  of  additional  portions  of  ileum.  Intus- 
susceptions are  also  found  in  the  small  intestine  and 
in  the  descending  colon  and  sigmoid  flexure,  but 
seldom  attain  a  large  size.  All  true  intussusceptions 
may  easily  be  distinguished  from  similar  invaginations 
which  are  formed  sometimes  during  the  irregular 
movements  of  the  intestine  which  occur  not  uncom- 
monly just  before  death.  These  latter  intussuscep- 
tions are  always  small,  frequently  multiple,  easily 
reduced,  and  the  gut  is  not  congested. 

If  an  intussusception  remain  unreduced,  congestion 
and  subsequent  sloughing  of  the  imprisoned  bowel 
is  apt  to  ensue.  In  some  cases  an  intussusception 
persists  for  a  considerable  time  without  serious 
mischief  resulting,  but  such  instances  are  compara- 
tively rare,  and  much  more  commonly  the  circulation 
in  the  intussuscepted  gut  is  quickly  interfered  with 
by  the  traction  on  its  mesentery.  The  intussusceptum 
s\tells  from  venous  engorgement,  and  very  soon  blood 
escapes  from  the  distended  vessels  into  the  interior  of 
the  intestine,  as  well  as  into  the  wall  of  the  gut  itself. 
The  swelling  causes,  in  its  turn,  a  greater  constriction 
of  the  intussusceptum  where  it  enters  the  sheath,  the- 
arterial  circulation  is  airested,  and  gangrene  results. 
In  its  early  stages  an  intussusception  may  be  reduced^ 
but  later  on  this  becomes  impossible.  The  irreduci- 
bility  is  in  great  part  the  result  of  the  sweDing  already 
mentioned,  but,  in  addition,  adhesions  soon  form  be- 
tween the  sheath  and  the  returning  layer,  and  fix  the 
latter  in  its  abnormal  position.  In  almost  all  cases 
there  is  an  eictension  of  inflammation  from  the  in- 
flamed or  sloughing  intestine   to   the  neighbouring 


OBSTRUCTION  BY  FOREIGN  BODIES.         485 

-peritoneum,  and  peritonitis  results ;  whilst  sometimes 
the  sheath  itself  becomes  ulcerated,  or  even  gan- 
grenous. Spontaneous  cure  is  less  rare  than  is  gene- 
rally supposed ;  the  gangrenous  intussusceptum  is  cast 
off  as  a  slough,  and  the  patient  recovers  with  an  intes- 
tine which  is  shortened  in  proportion  to  the  length 
of  that  piece  which  has  sloughed,  the  continuity  of 
the  canal  being  established  by  the  adhesions  which 
form  between  the  sheath  and  the  returning  layer. 

It  is  not  easy  to  assign  a  definite  cause  to  each 
individual  case  of  intussusception,  but  it  is  probable 
that  all  owe  their  origin  to  irregular  and  excessive 
<x)ntractions  of  the  bowel,  such  as  occur  in  colic,  or 
result  from  the  presence  of  any  hard  or  foreign  body 
in  the  intestine.  In  some  cases  the  trouble  may  be 
traced  to  the  presence  of  a  polypus,  which,  being 
gripped  by  the  bowel  below  its  seat  of  attachment,  is 
'drawn  in,  together  with  the  gut  from  which  it  grow^, 
during  peristalsis. 

Obstraction  by  foreign  bodies  and  fsecal 
^uscnmnlations. — It  is  not  often  that  intestinal 
obstruction  results  from  the  presence  of  foreign 
^bodies,  unless  in  this  category  hardened  faeces  be 
included.  The  various  foreign  bodies  which  are  so 
frequently  swallowed  are  seldom  of  sufficient  size  to 
'block  the  intestine,  whilst  yet  small  enough  to  safely 
pass  the  oesophagus  and  stomach.  They  may,  it  is 
true,  lodge  in  the  caecum  or  some  other  part  of  the 
-alimentary  tract,  and  cause  grave  trouble  by  setting 
up  ulceration,  with  the  subsequent  formation  of  faecal 
abscesses  or  fistulae,  or  may  induce  peritonitis;  yet, 
withal,  they  seldom  entirely  obstruct  the  calibre  of 
the  intestine.  A  more  frequent  cause  of  obstruction 
is  a  gall-stone,  and  it  is  probable  that,  when  it  is 
of  sufficient  size  to  become  impacted,  it  has  gained 
the  cavity  of  the  bowel  rather  by  ulcerating  from  the 
gall-bladder  into  the  duodenum  than  by  passing  along 
the  gall-duct,  for  it  is  difficult  to  conceive  that  a  stone 
which  would  traverse  the  latter  could  block  the  gut. 
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Intestinal  calculi,  or  enteiolithes,  are  of  rare  occur- 
rence, they  are  usually  composed  of  phosphatic  de- 
posits formed  around  some  foreign  body,  or  of  masses 
of  hair  or  fibre ;  these  latter  are  generally  met  with 
in  hysterical  subjects  or  lunatics.  In  other  cases- 
the  calculi  are  composed  of  vegetable  matter,  or  of 
masses  of  insoluble  salts,  such  as  magnesia,  which 
have  been  taken  medicinaUy.  Any  of  these  forms  of 
enterolithes  may  attain  great  size,  and  completely 
obstruct  the  bowel. 

Faecal  accumulation  is  the  result  of  long-continued 
and  neglected  constipation,  and  is  seldom  seen  in 
early  life.  The  accumulation  is  necessarily  gradual,, 
and  is  most  common  in  the  csecum,  sigmoid  flexure,^ 
and  rectum.  In  such  cases  the  intestine,  which  is- 
already  feeble  and  slow  to  contract,  becomes  still 
more  paralysed  by  the  distension  and  pressure  of  the 
contained  mass,  and,  should  the  condition  remain 
unrelieved,  complete  cessation  of  all  peristalsis  re- 
sults. In  addition  to  the  mechanical  blocking  of  the 
bowel,  the  faecal  mass,  which  becomes  harder  and 
diyer  the  longer  it  is  retained,  causes  inflanunation 
and  ulceration  of  the  intestine,  and,  subsequently, 
localized  chronic  peritonitis,  the  gut  above  the 
obstruction  becoming  also  immensely  distended.  In 
other  cases  fsecal  masses  not  large  enough  to  occlude^ 
the  intestine  remain  in  the  caecum  and  keep  up  per- 
sistent irritation,  perhaps  for  months. 

Stricture  of  the  intestine. — ^Except  in  the 
rectum,  stricture  is  rare,  and  the  forms  of  narrowing 
in  this  part  of  the  bowel  will  be  dealt  with  more 
fully  in  the  chapter  on  Diseases  of  the  Bectum.  The 
simrple  strictures  of  the  intestines  are,  like  those  of 
other  mucous  canals,  caused  by  the  contraction  of 
scar  tissue  at  the  seat  of  previous  ulceration,  those 
ulcers  which  are  most  often  followed  by  such  contrac- 
tion being  the  dysenteric,  the  catarrhal,  the  tuber- 
cular, and  the  syphilitic.  The  strictures  caused  by 
the  two  first  of  these  are  most  common  in  the  large- 
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intestine ;  those  by  the  two  latter,  in  the  lower  part  of 
the  ileum  and  the  caecum. 

Tomoars  of  the  intestine  (not  including  the 
rectum). — Both  innocent  and  malignant  tumours  are 
met  with  in  the  intestine,  the  latter  being  imfor- 
tun&tely  the  more  common. 

Of  the  innocent  growths,  the  simple  glandular  poly- 
pus is  of  most  frequent  occurrence.  It  is  seen  in 
children,  and  is  sometimes  multiple.  Its  common 
site  is  the  lower  part  of  the  ileum  and  the  colon.  It 
is  seldom  large  enough  to  obstruct  the  bowel,  but, 
as  already  mentioned,  may  cause  intussusception. 
Fibrous,  naevoid,  and  fatty  growths  are  very  rare. 

Malignant  tumours  are  much  more  common  in  the 
large  than  in  the  small  intestine.  They  are  almost 
invariably  carcinomatous,  and  frequently  belong  to 
that  variety  of  malignant  growth  to  which  the  name 
of  adenoid  cancer  has  been  given.  These  growths 
become  more  common  the  nearer  we  approach  to  the 
anus,  but  are  more  frequent  in  the  caecum  than  in  the 
ascending  colon.  They  cause  much  induration  and 
narrowing  of  the  intestine,  with  the  formation  of  a  so- 
called  "  cancerous  stricture."  The  growths  themselves 
ulcerate,  and  may  furnish  a  discharge  of  blood-stained 
and  foul  fluid  from  the  anus.  Above  the  stricture  the 
gut  becomes  dilated,  inflamed,  and  often  ulcerated,  so 
that  perforation  of  the  bowel  and  acute  purulent  peri- 
tonitis frequently  induce  a  fatal  termination.  On 
post-mortem  examination,  it  is  by  no  means  rare  to 
find  no  secondary  growths  in  any  of  the  viscera,  and 
in  a  considerable  number  of  cases  there  is  no  glandular 
affection.  In  some  cases  the  growth  is  tuberous,  and 
protrudes  into  the  cavity  of  the  bowel ;  in  others,  it 
forms  a  hard  ring  in  the  wall  of  the  gvit  itself. 

Preasure  on  the  bowel  from  without  by 
tmnonrs,  Arc. — This  is  not  a  common  cause  of  ob- 
struction, for  the  bowel,  being  in  most  parts  movable, 
is  not  readily  compressed.  Cancerous  growths,  from 
their  tendency  to  fix  and  adhere  to  the  tissues,  more 
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often  cause  obstnictioii  than  innooent  tumours,  and 
as  examples  may  be  quoted  cancer  of  the  pancreas, 
spleen,  kidney,  and  liver.  In  other  cases,  uterine, 
ovaria^,  or  p^katic  tumours  compress  the  bowel,  and 
in  yet  another  class  the  obstruction  is  caused  by  the 
pressure  of  pus.  Thus,  I  have  seen  a  case  in  which  an 
abscess  which  formed  in  Douglas's  pouch  as  the  sequel 
to  rectal  stricture  and  ulceration  caused  such  pressure 
on  the  bowel  as  to  induce  death  by  obstruction,  and 
other  similar  cases  have  been  recorded.  Occasionally, 
the  glandular  tumours  which  result  from  "tabes 
mesenterica "  attain  a  sufficient  size  to  compress  the 
bowel,  to  w^hich,  in  addition,  they  may  contract  adhe- 
sions. 

Chronic  peritonitis. — In  tubercular  disease  of 
the  peritoneum  it  is  by  no  means  uncommon  for  the 
coils  of  intestine  to  become  matted  to  one  another 
and  to  the  enlarged  glands  which  are  often  present. 
In  consequence  of  this  matting,  a  chronic  form  of 
obstruction  may  supervene.  The  condition  is  most 
common  in  young  people.  In  another  class  of  cases 
the  peritoneal  inflammation  is  dependent  upon  dis- 
seminated new  growth.  This  is  most  frequently  seen 
in  connection  with  malignant  ovarian  disease,  but  in 
some  cases  the  growth  is  primary  in  the  serous  mem- 
brane. 
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DXSX8ASX8S   OT  TBS   RBOTUM. 

ZMPBRFO&ATB  AWVfi. 

Imperforate  anus  results  from  imperfect  union 
between  the  rectum  above  and  the  posterior  part  of 
the  cloaca  common  to  the  uro-genital  aperture  and 
the  hind  gut  below. 

The  deformity  exists  in  varying  degrees.  In  some 
cases  there  is  an  anal  depression,  at  the  bottom 
of  which  a  membrane  forms  a  j»eptum  separating 
the  anus  from  the  rectum,  or  else  the  anus  itself 
is  occluded  by  a  simOar  membrane,  which  extends 
backwards  from  the  scrotum  to  the  coccyx.  In  other 
cases,  again,  the  anus  and  rectum  are  continuous, 
but  the  gut  is  much  narrowed  at  the  point  of  their 
junction,  and  occasionally  the  anal  orifice  is  obstructed 
by  a  longitudinal  fold  of  skin  extending  from  the 
coccyx  to  the  scrotum,  and  bisecting  the  anal  aper- 
ture. 

In  more  severe  examples  the  anal  aperture  is  sepa- 
rated from  the  rectum  by  fibrous  tissue  an  inch  or 
more  in  depth,  whilst  in  some  instances  the  rectum 
itself  is  completely  undeveloped.  Not  infrequently 
the  rectum  opens  into  the  genito-urinary  tract — ^in 
the  female  into  the  posterior  wall  of  the  vagina,  and 
in  the  male  into  the  prostatic  urethra ;  more  rarely, 
the  opening  is  into  the  bladder  itself.  Those  cases  in 
which  there  is  no  passage  for  faeces  terminate  fatally 
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unless  subjected  to  surgical  treatment,  the  infant 
dying  from  vomiting  and  exhaustion,  or  from  rupture 
of  the  ciecum  or  colon  caused  by  over-distension. 

Hsemorrhoids,  or  piles,  constitute  one  of  the  most 
common  of  the  diseases  to  which  the  rectum  is  liable. 
A  hemorrhoid  is  essentially  a  dilated  or  varicose  vein, 
or  more  often  a  collection  of  such  veins.  According 
to  their  situation  relative  to  the  anal  orifice,  piles  are 
called  external  or  internal,  but,  although  it  is  not  un- 
common to  find  internal  piles  existing  alone,  external 
piles  are  almost  always  associated  with  the  internal 
variety. 

External  piles  are  covered  by  skin,  and  are 
generally  multiple.  When  not  inflamed,  they  give 
rise  to  but  little  trouble,  and  present  themselves  as 
swoUen  tabs  of  skin  around  the  anal  orifice.  When 
inflamed,  they  form  purple,  shiny,  tense,  rounded 
masses,  causing  much  pain  and  rectal  tenesmus.  If 
removed,  they  are  found  to  consist  of  a  looped  varicose 
vein  surrounded  by  fibrous  tissue,  the  quantity  and 
denseness  of  which  depend  upon  the  frequency  with 
which  the  pile  has  been  the  seat  of  inflammation. 
Very  commonly,  the  blood  in  the  varicose  vein  clots 
when  the  latter  becomes  inflamed,  and  occasionally 
suppuration  or  sloughing  terminates  the  existence  of  a 
hemorrhoid. 

Internal  piles  vary  in  structure,  for,  although 
all  are  composed  of  dilated  vessels,  the  arrangement 
and  character  of  the  latter  are  not  always  identical. 
They  may  conveniently  be  divided  into  (a)  capillary, 
(b)  venous,  (c)  arterial. 

Capillai^  piles  are  small,  sessile  swellings,  with  a 
papillated,  mulberry-like  surface  which  readily  bleeds. 
This  haemorrhage,  which  is  common  in  all  cases  of 
internal  piles,  is  readily  accounted  for  when  we  con- 
sider that  the  latter  are  covered  by  thin  mucous 
membrane  only,  and  not  by  skin,  as  are  the  external 
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ones,  and  that,  in  addition,  they  are  exposed  to  the 
pressure  and  irritation  of  the  hardened  fieces  of  the 
rectum.  Children  are  but  seldom  the  subjects  of  piles, 
but  when  such  is  the  case  it  is  the  capillary  pile  which 
is  almost  always  found. 

Venoiu  piles  are  the  most  common  of  the  internal 
hsemorrhoids.  They  are  usually  multiple,  and  extend 
from  just  inside  the  anal  margin  to  a  distance  of  one  or 
two  inches  up  the  rectum.  They  form  irregular  pedun- 
culated swellings,  purple  in  colour,  soft  in  consistence, 
and  not  so  prone  to  bleed  profusely  as  the  capllary 


variety.  On  section  after  removal,  they  are  seen  to 
be  composed  almost  entirely  of  irregular  varicose 
veins,  surrounded  by  but  little  fibrous  tissue,  and  a 
few  small  arterioles. 

Arterial  piles  are  comparatively  rare.  They  are 
generally  large,  distinctly  pedunculated,  smooth  and 
^ippery  on  the  surface,  and  readily  bleed  per 
aaltum  if  scratched.  They  contain  arteries  of  con- 
siderable size,  as  well  as  varicose  veins. 
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The  causes  of  hsemorrhoids  are  numerous,  but,  in 
general  terms,  it  may  be  said  that  they  are  induced  by 
an3rthing  which  impedes  the  return  of  blood  from  the 
rectum.  It  should  be  remembered  that  most  of 
the  rectal  veins  open  into  those  of  the  portal  system, 
and  that,  as  the  latter  have  no  valves,  the  blood- 
pressure  at  the  most  dependent  parts  of  the  rectal 
vessels  is  necessarily  considerable.  In  addition,  the 
veins  of  the  rectum  run  in  a  submucous  tissue,  which 
is  more  than  usually  lax  and  yielding — a  condition 
which,  although  necessary  on  account  of  the  con- 
stantly varying  distension  of  the  rectum,  nevertheless 
gives  but  little  support  to  the  veins.  Chronic  consti- 
pation, which  is  one  of  the  most  fertile  causes  of  piles, 
induces  them  in  more  ways  than  one.  First,  the 
faecal  masses  compress  the  veins  directly,  and,  secondly, 
the  thickening  of  the  muscular  coat  of  the  rectum, 
which  often  results  from  its  distension,  causes  an 
increased  difficulty  in  the  flow  of  blood  from  the  veins 
of  the  submucous  tissue. 

But  the  pressure  on  the  rectal  veins  is  often  caused 
by  diseased  conditions  of  the  rectum  itself,  and  it 
should  always  be  remembered  that  almost  any  disease 
of  the  rectum  may  be  complicated  by  pUes ;  this  is  a 
fact  that  has  more  than  a  pathological  importance,  for, 
if  it  is  not  recognized,  the  more  serious  mischief  may 
be  overlooked,  and  an  operation  be  undertaken  for 
the  cure  of  piles  when  the  latter  are  perhaps  but  a 
complication  of  a  rectal  stricture  or  new  growth.  In 
some  cases  pressure  on  the  rectum  may  be  caused  by 
a  pregnant  uterus  or  a  uterine  fibroid,  and  in  old 
men  by  an  enlarged  prostate.  The  impediment  to 
the  portal  circulation  caused  by  a  congested  liver, 
often  the  result  of  excessive  indulgence  in  food  and 
drink,  and  still  more  that  caused  by  cirrhosis  of  the 
liver,  tends  to  cause  piles,  whilst,  in  addition,  the  I 
conditions  which  produce  a  more  general  congestion  of 
the  venous  system,  such  as  diseases  of  the  heart  and 
lungs, -also  exercise  some  influence. 
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Lastly,  sedentary  occupations  and  a  feeble  state  of 
health,  with  loss  or  impairment  of  healthy  muscular 
tone,  such  as  is  sometimes  induced  by  residence  in  hot 
climates,  must  be  mentioned  as  causes  of  haemorrhoids, 
and  it  is  probable  that  heredity  is  not  without  some 
influence,  for  in  not  a  few  cases  haemorrhoids  occur 
in  several  members  of  the  same  family. 


The  abscesses  which  are  common  in  the  neighbour- 
hood of  the  rectum  and  anus  fall  naturally  into  two 
divisions — those  which  are  superficial  and  those  which 
are  deep.  To  the  former  the  name  of  anal  abscess  is 
often  applied,  for  they  develop  in  the  folds  of  skin 
which  surround  the  anus.  They  never  attain  any 
great  size,  and  readily  burst  externally ;  if  they  burst 
internally  as  well,  the  most  usual  place  for  the  forma- 
mation  of  the  internal  opening  is  the  Une  of  separation 
between  the  external  and  internal  sphincters,  i.e.,  just 
within  the  anus  itself. 

The  deep  or  ischio-rectal  abscesses  are  formed  in 
the  fossa  of  that  name.  They  are  situated  beneath 
the  deep  fascia,  and  show  but  little  tendency  to  come 
to  the  cutaneous  surface,  meeting  with  less  resistance 
in  their  extension  toward  the  bowel,  into  which  they 
often  burst  above  the  upper  margin  of  the  internal 
sphincter,  i.e,,  about  an  inch  and  a  quarter  to  an 
inch  and  a  half  up  the  rectum.  Their  formation  is 
accompanied  by  much  brawny  swelling,  with  indura- 
tion and  pain. 

Both  anal  and  ischio-rectal  abscesses  may  result 
from  injury  or  exposure  to  wet  and  cold.  Usually 
the  injury  is  applied  from  without,  but  the  presence 
of  hard  and  sharp  foreign  substances  in  the  rectum 
provides  another  source  of  traumatism,  for  by  their 
passage  through  the  mucous  membrane  they  may 
allow  of  the  escape  of  minute  quantities  of  faecal 
matter  into  the  cellular  tissue,  and  thus  promote  sup- 
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puration.  The  anal  abscesses  appear  to  owe  their 
commencement  in  many  cases  to  tlie  irritation  caused 
hy  na&t  of  cleanlmess  in  this  region. 

A  fistula  in  Uio  is  the  result  of  an  unhealed  abscess, 
and  just  as  there  are  two  kinds  of  abscesses,  so  are 
there  two  kinds  of  fistulte.  It  must  not  be  supposed 
that  all  abscesses  in  the  neighbourhood  of  the  rectum 
refuse  to  heal,  for  such  is  not  the  case,  but,  as  a  very 
large  number  of  them  lead  to  the  formation  of  fistuls, 
it  is  evident  that  some  common  cause  or  causes  must 
be  present  in  alt  cases.  One  of  the  most  constant  of 
these  is  the  perpetual  movement  of  the  parts,  for  not 

FlO.  133. 


The  laaer  Surface  of  a  Bectum  with  Two  SidsH 
Tubetculir  Dicers,  into  one  of  which  ■  portion  of  glass 
rod  has  been  passed. 

only  are  the  walls  of  the  abscess  drawn  upon  during 
defiGcation  or  the  passage  of  flatus,  hut  the  perineum 
is  kept  in  motion  by  any  violent  respiratory  act,  and 
especially  by  coughing.  Another  fertile  source  of 
fistula  is  the  passage  of  ftecal  matter,  and  the  irritation 
which  is  thereby  set  up  whenever  the  abscess-cavity 
commimicates  with  the  bowel.  The  association  ^ 
fistula  with  phthisis  finds  an  explanation  in  the 
presence  of  tubercular  ulceration  of  the  rectum  in 
this  disease.  The  ulcer,  which  is  generally  ra^ed, 
with  undermined  edges,  permits  the  escape  of  fiecal 
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matter,  as  alreadj  mentioned,  and  causes  suppuration 
around  the  gut.  Lastly,  as  in  the  case  of  piles,  it 
must  constantly  be  kept  in  mind  that  a  fistula  may  be 
but  a  complication  of  some  other  rectal  disease,  such 
aj9  simple  or  cancerous  stricture,  syphiUtic  ulceration, 
fissure,  <fec. 

Three  chief  yaiieties  of  fistula  are  described — ^the 
complete,  the  blind  external,  and  the  blind  internal. 
A  complete  fistula  is  one  which  opens  both  externally 
through  the  skin  and  internally  into  the  bowel ;  strictly 
speaking,  this  is  the  only  form  of  true  fistula,  the 
others  being  sinuses.  A  blind  external  fistula  is 
one  which  opens  externally  alone,  but  is  "blind" 
towards  the  rectum,  and,  conversely,  a  blind  in- 
ternal fistula  has  an  opening  into  the  rectum  alone, 
and  none  through  the  skin.  The  external  opening  is 
usually  close  to  the  anus,  but  in  some  cases  is  situated 
at  a  distance  of  several  inches,  or,  in  rare  instances, 
as  far  away  as  the  great  trochanter.  In  healthy  sub- 
jects this  opening  is  small,  and  from  it  protrudes 
a  small  mass  of  healthy  florid  granulations.  In 
phthisical  patients  the  aperture  is  often  large  and 
ragged,  the  skin  undermined  and  purple,  and  the  base 
devoid  of  healthy  granulations,  and  secreting  a  little 
watery  pus. 

The  position  of  the  internal  opening  depends 
chiefly  on  the  kind  of  abscess  which  has  preceded  the 
fistula.  If  an  anal  one,  then  the  aperture  is  just  inside 
the  anus,  between  the  external  and  internal  sphincters; 
whilst  if  an  ischio-rectal  one,  the  opening  is  placed 
above  the  internal  sphincter,  and  is  sometimes  as  much 
as  three  or  even  four  inches  from  the  anus.  The 
character  of  this  orifice  diflers,  as  does  that  of  the 
external  one,  according  to  the  constitutional  condition 
of  the  patient.  The  fistulous  track  itself  is  lined  at 
first  by  the  granulation  tissue  of  the  shnmken  abscess- 
cavity,  but  in  cases  of  long  standing  the  wall  becomes 
thickened  by  fibrous  tissue,  and  the  canal  is  lined  by 
a  dense  cicatricial  membrane,  showing  no  tendency 
whatever  to  heal. 
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X  fistula  chiefly  causes  trouble  by  the  discharge  of 
matter  aud  the  incontinence  of  flatus  and  faces,  but, 
if  it  be  neglected,  further  mischief  will  ensue.  On 
account  of  the  occasional  blocking  of  the  track,  pus  is 
liable  to  be  retained  at  times,  fresh  abscesses  form, 
and  either  burst  again  through  the  old  opening  or  dse 
point  in  freeh  places.  In  this  way  other  fistulous 
tracts  are  produced,  which  in  many  cases  form  branch- 
ing channels  leading  from  the  original  sinus-     As  this 


trouble  is  continuous  so  long  as  it  is  allowed  to  remain 
untreated,  additional  openings  form  in  the  bowel,  the 
mucous  membrane  is  destroyed  by  ulceration,  and  the 
submucous  and  muscular  coats  are  infiltrated  by  fibrous 
tissue  and  other  inflammatory  products.  In  this 
maimer  the  lower  part  of  the  bowel  is  converted  into 
a  tough  fibrous  tube,  incapable  alike  of  properly 
retaiuiag  feeces  and  of  transmitting  them,  for  the 
sphinctera  cease  to  act,  not  only  because  they  ore 
partly  destroyed,  but  also  because  the  mucous  surface 
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no  longer  maintains  its  normal  sensibility,  and  thus 
the  presence  of  faecal  matter  is  not  recognized  by  the 
patient,  and  does  not  excite  the  natural  reflex  con- 
traction of  the  muscles.  On  account  of  the  contraction 
of  the  newly  formed  fibrous  tissue,  much  narrowing 
may  ensue,  and  thus  lead  to  the  development  of  a 
stricture.  Some  few  cases  terminate  fatally  from  ex- 
haustion, caused  by  profuse  suppuration ;  others,  from 
acute  peritonitis  consequent  on  the  perforation  of  an 
ulcer  through  some  part  of  the  rectum  covered  by 
peritoneum. 


In  fissure  of  the  anus  there  is,  as  the  name  implies, 
a  crack  or  fissure  at  the  anal  orifice.  In  very  many 
cases  no  other  cause  is  apparent  beyond  chronic  con- 
stipation, and  it  is  probable  that  the  disease  generally 
results  from  over-distension  by  hardened  masses  of 
faeces.  In  some  instances  the  fissure  is  slight  and 
readily  heals  even  without  treatment,  but  usually 
it  extends,  and  shows  little  tendency  to  spontaneous 
cure.  The  common  situation  of  a  fissure  is  the  pos- 
terior margin  of  the  anus ;  it  usually  reaches  about 
half  an  inch  or  more  up  the  bowel,  and  an  examina- 
tion may  show  that  it  is  complicated  by  the  presence 
of  either  piles  or  a  polypus.  It  is  of  some  importance 
to  recognize  such  a  complication,  for,  if  the  growth  be 
not  removed,  the  treatment  of  the  fissure  is  liable  to 
prove  abortive.  Fissures  cause  much  pain,  which  is 
especially  severe  after  defsecation,  and  it  is  supposed 
that  both  this  symptom  and  their  slowness  to  heal 
are  alike  accounted  for  by  the  exposure  of  nervous 
twigs  in  the  floor  of  the  fissure. 

VKCBRS  OF  THIS  RECTUM. 

Simple  ulceration  of  the  rectum  is  usually  of  trau- 
matic origin,  and  is  the  result  of  the  presence  of 
hardened  masses  of  faeces  or  of  foreign  bodies  in  the 
rectum.     The  ulcer  is   usually  single,  and  may  be 

K  K 
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xituated  nt  any  part  of  the  circomfeFeiice  of  the 
bowel.  It  is  seldom  larger  than  a  shilling,  and  is  of 
no  regular  simpe  -  its  base  and  edges  are  neither  indu- 
rated uor  unduly  prominent.  As  already  mentioned, 
ulceration  of  the  rectum  may  lead  to  the  formation 
of  a  fistula,  and  the  fistula,  in  its  turn,  may  be  followed 
by  an  ulceration  which  extends  up  the  rectum,  and 
Rometimes  involves  the  mucous  membrane  in  the 
greater  part  of  its  length. 

SypUlitic  ulceration  is  more  common  in  women 
Pm  ,j^  than  in  men,  and  is  usually  a 

tertiary  affection.  It  may,  how- 
ever, be  »aid  at  once  that  cases 
are  attributed  to  syphilis  in 
which  there  is  no  evidence  of 
this  diseaae,  and  it  is  probable 
that  many  instances  of  so-called 
syphilitic  disease  are  really  ex- 
amples of  simple  ulceration 
extending  up  the  gut,  as  already 
described  in  the  chapter  on 
Fistula. 

In  typical  syphilitic   disease 

the  mucous  membrane  of  the 

rectum  is  thickly  studded  with 

small  oval  or  rounded  ulcers, 

„,    ,         „    ,        ,      the  fflze  of  a  pea  or  a   lentil. 

Becwm    with  Bjphilitic  These  have  at  first  but  httle 

UlcerAtion.  vrfaich  liaa  in   induration  of  their  bases,  and 

part  deatrojed  the  mucous   the  edges  are  sharply  cut,  and 

not  overhanging  like  those  of  a 

tubercular  ulcer.    By  their  increase  in  size,  these  ulcers 

coalesce,  and  thus  the  mucous  membrane  is  destroyed 

over  an  area  of  irregular  shape.    The  infiltration  of 

the  rest  of  the  rectal  wall  by  the  products  of  infiam- 

mation   results  after  a  time  in  the  production  of 

fibrous  tissue,   a]td   is    followed    by   induration   and 

contraction  of  the  calibre  of  the  gut.     The  ulceration 

tends  to  spread  up  the  bowel,  and  in  this  way  there 
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is  first  a  destruction  of  the  mucous  lining  and  then 
A  formation  of  fibrous  tissue,  which  may  in  time 
implicate  the  rectum  in  its  whole  length.  The  dis- 
<;harge  from  the  ulcerated  surface  is  often  very 
profuse,  and  in  some  cases  the  ulcers  penetrate  deeply 
into  the  surrounding  parts.  In  consequence  of  this 
penetration,  fistulas  are  liable  to  form,  and  in  some 
cases  extend  into  neighbouring  organs,  such  as  the 
-vagina  or  the  bladder.  If  an  ulcer  penetrates  the 
rectial  wall  where  the  latter  is  covered  by  peritoneum, 
acute  suppurative  peritonitis  quickly  ends  the  patient's 
life.  In  other  cases  death  results  from  exhaustion. 
In  connection  with  this  subject,  it  may  be  mentioned 
that  in  secondary  syphilis  the  anus  is  very  frequently 
the  seat  of  condylomata  or  mucous  tubercles,  such  as 
have  been  more  fully  described  in  the  chapter  on  ' 
.Syphilis. 

Tubercular  ulceration  of  the  intestine,  and  the 
part  it  plays  in  the  production  of  fistulse,  have  already 
been  described,  and  it  now  only  remains  to  mention 
briefly  the  other  and  rarer  causes  of  ulceration.  These 
are  chiefly  dysentery  and  catarrh,  for  the  ulcera- 
tion which  is  the  almost  constant  accompaniment  of 
new  growths  is  better  dealt  with  in  connection  with 
tumours  of  the  rectum.  Dysenteric  ulceration  is  often 
very  chronic,  and  may  persist  for  years.  The  scars 
left  by  it  are  frequently  pigmented.  In  rare  cases 
it  causes  penetration  of  the  rectal  walls,  with  the 
formation  of  fistulse.  It  is  peculiarly  liable  to  be 
followed  by  abscess  of  the  liver. 

STRZCTVRB  OF  THX  RBCTVM. 

Hectal  stricture  results  either  from  inflammation 
and  ulceration  or  from  the  presence  of  new  growths. 
Any  of  the  varieties  of  ulceration  described  above  may 
result  in  the  formation  of  a  simple  stricture,  which,  in 
addition,  may  ensue  upon  pelvic  cellulitis  or  other 
forms  of  inflammation  connected  with  the  female 
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genital  organs.  In  some  cases  stricture  close  to  the- 
anal  orifice  is  dependent  upon  imperfect  development 
of  the  communication  between  the  bowel  and  the  skin 
surface.  Occasionally,  stricture  results  from  the  too 
free  removal  of  skin  in  operations  upon  haemorrhoids. 

Stricture  occurs  in  all  parts  of  the  rectum,  and 
may  be  either  annular  or  tubular.  In  the  former, 
there  is  a  narrow  ring-like  contraction  of  the  gut ;  in 
the  latter,  the  rectal  walls  are  infiltrated  in  a  con- 
siderable part  of  their  length.  In  many  cases  in  which 
there  has  been  extensive  ulceration,  and  the  stricture 
is.  of  long  standing,  the  lowest  portion  of  the  gut  is 
found,  when  examined  by  the  finger,  to  be  extremely 
rough  and  irregular,  the  walls  being  exceedingly  hard 
and  resistant,  and  the  bowel  fixed  to  the  surrounding 
■parts.  The  rectum  above  the  stricture  becomes  greatly 
hypertrophied  and  dilated  on  account  of  the  obstruc- 
tion to  the  passage  of  faeces,  and,  on  account  of  the 
retention  of  the  latter,  is  liable  to  become  inflamed 
and  ulcerated.  The  ulceration,  in  its  turn,  is  followed 
by  contraction  of  the  scar  tissue,  and  thus  the 
stricture  extends. , 

The  ulcerated  and  dilated  condition  of  the  gut  above 
the  obstruction  affords  a  ready  explanation  of  some  of 
the  most  typical  symptoms  of  stricture.  It  is  common 
in  these  cases  to  have  a  history  of  alternating  attacks 
of  constipation  and  diarrhoea.  The  constipation  is  the 
result  of  the  accumulation  of  faeces  above  the  stricture, 
and  it  is  the  presence  of  the  faecal  masses  which 
causes  irritation  and  catarrh  of  the  bowel,  resulting  in 
discharge  of  the  accumulated  faeces  mixed  with,  and 
liquefied  by,  the  secretion  of  the  intestine.  The 
idcerated  surface  also  supplies  a  discharge  of  pus  and 
mucus,  which  collects  above  the  sphincter^,  and  causes 
frequeno  desire  to  defaecate,  the  patient  passing  a 
mijcture  of  pus  and  blood.  When  the  stricture  is  near 
the  anus,  the  motions  are  moulded  by  it  rather  than 
by  the  anal  orifice,  and  become  narrow  and  pipe-like ; 
but  if  the  obstruction  be  in  the  upper  part  of  the 
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Tectum,  the  twees  collect  sgain  below  the  stricture,  are 
welded  by  the  muscular  rectal  walls,  and  finally  shaped 
by  the  anus,  so  that  any  narrowing  which  has  been 
produced  in  the  passage  through  the  stricture  is  lost 
in  the  rectum  below  it. 

Stricture  of  the  rectum  may  end  fatally  in  more 
ways  than  one.  In  some  cases  the  discharge  from 
the  ulcerated  surface  causes  death  by  exhaustion  or 
amyloid  disease ;  in  others,  additional  trouble  results 
from  the  implication  of  the  bladder  and  the  formation 
of  a  fistulous  communication ;  sometimes  peritonitis  is 
caused  by  the  penetration  of  an  ulcer  high  up  the 
bowel ;  and,  lastly,  the  opposition  to  the  passage  of 
fteces  may  culminate  in  complete  intestinal  obstruc- 
tion. 

TmaoiniB  or  thb  XBCTins  awo  Ajnra. 

Tumours  of  the  rectum,  like  those  of  other  parts, 
are  either  innocent  or  mahgnant;  the  former  will  be 
£rst  described. 


Papillomata  are  sometimes,  though  not  frequently, 
met  with  around  the  anal  orifice.  They  present  the 
same  appearances  as  similar  growths  elsewhere,  being 
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roughened  on  the  Burface,  not  indurated  nor  Infiltrat- 
ing the  surrounding  tissues,  and  often  discharging  a 
watery,  blood-stained  fluid.  The}'  are  usually  small, 
but  occasionaUy  attain  considerable  proportions.  They 
occur  chiefly  in  adults. 

Poljrpi  are  found  at  all  ages,  but  are  relatively 
common  in  children.    They 
Fio.  136.  are  either  (o)  glandular  or 

{b)  fibrous.  The  glsadnlar 
or  adenomatous  polypi  are 
usually  about  the  size  of  a 
small  hazel-nut,  are  attached 
by  a  stalk  or  pedicle  which  is 
often  aninchortwo  in  length, 
have  apapillated  surface,  and 
are  prone  to  bleed.  Inrarein- 
stanccstheyare'multiple,and 
may  be  numbered  by  hun- 
dreds, «xtending  up  the  rec- 
tum as  far  as  the  finger  can 
reach,  and  bleeding  profusely. 
On  microscopical  eiounina- 
tion,  these  glandular  growths 
are  found  to  consist  of  nume- 
rous Lieberkuhn's  follicles 
closely  set  in  a  matrix  of 
loose  fibrous  tissue. 

The  fibnraa  polypi  are 
not  so  common  as  the  adeno- 
matous ones.  Their  surface 
is  smoother,  their  pedicles 
shorter,  and  their  tendency 
to  bleed  not  so  marked  as  in 
the  case  of  the  glandular  polypi.  Sometimes  they 
attain  a  very  considerable  size,  and  there  is  a  speci- 
men in  the  museum  of  St.  Bartholomew's  Hospital 
which  was  removed  by  my  friend  Mr.  Everley  Taylor 
from  a  girl  of  about  twenty,  and  weighed  no  1ms 
than  a  pound.     Such  oases  are,  however,  extremely 
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raxe.  On  microscopical  examination,  these  polypi  are 
seen  to  be  composed  of  loose  connective  tissue ;  some- 
times they  aie  very  soft,  and  contain  much  serous 
fluid  in  the  connective-tissue  spaces. 

Dermoid  tumom*s  of  congenital  origin,  and  poly- 
poid in  shape,  have  been  occasionally  met  with  in  the 
rectum ;  they  are  sometimes  covered  by  long  silky 
hairs. 

Nseri  are  very  rare,  but  are  liable  to  be  dangerous 
to  the  life  of  the  patient  by  reason  of  the  copious 
haemorrhage  which  they  occasionaUy  cause.  Like 
similar  growths  in  other  parts,  they « are  met  with  in 
children. 

Malignant  tumours  of  the  rectum  are  practically 
always  carcinomata,  for  the  sarcomata  are  so  rare  that 
they  do  not  require  separate  mention.  But,  although 
all  the  malignant  growths  are  of  epithehal  origin,  they 
are  not  all  alike  either  in  their  physical  properties  or 
microscopical  structure,  and  may  conveniently  be 
divided  into  two  classes — (a)  the  adenoid  or  glandular 
cancers  and  (6)  the  scin*hous  cancers. 

The  adenoid  carcinomata  have  been  shown  by 
Mr.  Cripps  to  form  the  greater  number  of  the  malig- 
nant tumours  of  the  rectum.  They  may  grow  in  any 
part  of  its  length,  but  are  of  more  frequent  occurrence 
in  the  lower  than  in  the  upper  part  of  this  portion  of 
the  bowel.  They  grow  from  the  mucous  membrane, 
and  show  a  great  tendency  to  extend  into  the  lumen 
of  the  gut.  At  first  they  are  covered  by  the  mucous 
membrane,  and  form  soft,  partially  pedunculated, 
smooth  masses,  movable  on  the  deeper  part  of  the 
rectal  walls.  As  they  increase  in  size,  their  surface 
becomes  ulcerated  and  discharges  a  mixture  of  blood 
and  mucus,  their  deeper  portions  grow  into,  and 
gradually  implicate,  the  whole  rectal  wall,  and,  chiefly 
as  the  result  of  irritation,  they  become  more  firm  and 
indurated.  Their  growth  is  not  rapid,  and  may 
extend  over  periods  of  even  four  or  five  years  or  more. 
Sometimes  they  implicate  neighbouring  organs,  and 
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cause  fistulous  openings  into  the  bladder  or  vagina, 
or  on  to  the  neighbouring  cutaneous  surface.  In 
some  instances  they  neither  infect  the  lymphatic 
glands  nor  cause  secondary  growths,  but  at  other  times 
the  reverse  is  the  case,  and  the  liver  more  than  the 
other  viscera  is  liable  to  metastatic  deposits. 

On  microscopical  examiiiatioQ,  adenoid  cancers  are 
found  to  be  composed  of  a  loose  fibrillar  stroma,  in 
which  are  embedded  uuiDeraus  tubular  glands  lined  with 
columnar  epithelium,  as  weU  as  masses  of  epithelial 
cells  lying  loose  in  alveoli,  and  not  forming  any  definite 


glandular  structure.  In  these  tumours,  indeed,  there 
may  often  be  seen  all  gradations  of  structure  between 
a  definite  adenoma  and  a  typical  carcinoma,  and,  as 
a  result,  there  are  many  irregularly  formed  and  im- 
perfectly developed  gland- tubules.  It  is  not  always 
easy  to  say  at  first  sight  whether  a  given  growth 
is  a  simple  adenoma  or  an  adenoid  cancer,  but  the 
point  may  be  settled  by  noticing  whether  or  not  the 
growth  implicates  the  submucous  and  muscular  coats. 
If  it  does  so,  then  the  tumour  must  be  looked  upon  as 
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mali^iaiit ;  whereas  if  it  is  only  a  surface-growth,  not 
infiltrating  the  rectal  wall,  it  must  be  considered  a 
simple  gl^dular  polyp. 

Scirrhoai  cancers  are  more  common  in  the  lower 
than  in  the  upper  part  of  the  rectum.  Unlike  the 
Adenoid  cancers,  they  do  not  tend  to  the  formation  of 
polj^id-Iike  masses  protruding  into  the  cavity  of  the 


Section  at  an  Adeaoid  CHrcinonia  nf  the  Bectam  ahow- 
iog  the  irregular  cavities  lined  by  columnar  epitlielium. 
(Zeiaa,  A.) 

bowel,  but  rather  simply  infiltrate  its  walls.  Both 
the  glandular  cancers  and  the  scirrhous  growths  cause 
a  narrowing  of  the  calibre  of  the  gut,  and  produce 
the  so-called  malignant  stricture  of  the  rectum,  but 
the  scirrhous  growth  is  much  more  dense  and  fibrous, 
and  by  its  contraction  renders  the  rectal  walls 
infinitely  more  rigid  and  undilatable  than  does  the 
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adenoid  carcinoma.  The  mucous  membrane  cover- 
ing the  tumour  ulcerates  early,  and  exposes  a  readilj 
bleeding  surface,  which  discharges  a  foul-smelling  and 
watery  secretion.  The  growth  may  extend  into  the 
neighbouring  viscera  and  tissues,  and  sometimes  attains 
so  great  a  size  as  to  fill  the  lower  aperture  of  the 
pelvis  and  compress  all  the  pelvic  viscera.  The  bowel 
above  the  growth  becomes  dilated  and  ulcerated,  as  in 
the  case  of  other  strictures,  and  in  some  instances  the 
disease  is  complicated  by  the  formation  of  fistulse  or  of 
piles.  Glandxilar  enlargement  and  metastatic  growths 
are  of  common  occurrence,  and  death  ensues  either  from 
visceral  disease,  or  else,  more  commonly,  from  exhaus- 
tion induced  by  pain  and  profuse  discharge  or  from 
intestinal  obstruction.  On  microscopical  examination, 
these  tumours  show  the  dense  fibrous  stroma  arranged 
so  as  to  form  alveoli  of  irregular  shape  and  size,  such 
as  are  common  to  all  scirrhous  growths.  The  epithelial 
cells  contained  in  the  alveoli  are  in  some  cases  spheri- 
cal but  more  often  columnar  in  shape. 


The  former  of  these  terms  is  applied  to  an  abnormal 
protrusion  or  eversion  of  the  mucous  membrane  of 
the  rectum  through  the  anal  orifice ;  the  latter,  to  an 
eversion  of  the  whole  thickness  of  the  rectal  wall. 
The  mucous  membrane  of  the  rectum  is  normally  so 
loose  that  it  protrudes  slightly  during  def  aecation,  and 
anything  which  causes  excessive  straining  will  result 
in  excessive  protrusion  or  prolapse.  The  commonest 
cause  of  prolapse  of  the  anus  or  rectum  is  intestinal 
irritation  caused  by  the  ingestion  of  unsuitable  food, 
and  we  thus  find  the  disease  most  often  in  unhealthy, 
ill-fed,  flabby,  and  rickety  children.  Any  disease  of 
the  rectum  may  be  complicated  by  prolapse,  but  those 
which  most  often  induce  the  trouble  are  rectal  poly- 
pus, piles,  and  thread-worms.  Prolapse  is  also  liable  to 
result  from  any  disease  of  the  urinary  organs  which 
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induces  straining,  and  is  common  in  children  suffer- 
ing from  phimosis  or  calculus. 

The  extent  of  the  prolapse  varies  greatly ;  in  some 
cases  only  a  small  fold  of  mucous  membrane  protrudes, 
whilst  in  others  several  inches  of  the  lower  part  of  the 
rectum  projects  as  a  tube  from  jbhe  anus ;  the  prolapse 
tends  to  increase  so  long  as  its  cause  remains.  At 
first  the  mucous  membrane  is  everted  only  during 
straining,  but  as  time  goes  on  the  sphincters  become 
lax  and  atonic,  the  attachment  of  the  mucous  mem- 
brane to  the  submucous  tissue  less  and  less  firm,  and, 
finally,  the  bowel  is  more  often  prolapsed  than  not. 
The  result  of  the  constant  exposure  is  an  inflammation 
of  the  mucous  lining,  accompanied  by  a  catarrhal 
discharge,  and  in  cases  of  long  standing  this  may  be 
succeeded  by  ulceration  or  even  sloughing  of  the 
prolapsed  parts,  the  latter  being  usually  the  result 
of  a  strangulation  of  the  protrusion  by  the  anal 
orifice. 


This  is  a  term  applied  to  a  sensation  of  itching  and 
irritation  of  the  anus  and  surroiuiding  skin.  It  some- 
times complicates  piles,  or  may  result  from  the 
presence  of  rectal  worms,  but  is  most  often  caused  by 
over-feeding  and  its  accompanying  constipation  and 
congested  liver ;  it  is  also  common  in  gouty  subjects. 
As  a  result  of  the  irritation  and  consequent  scratch- 
ing, the  skin  may  become  eczematous. 


(     So8     ) 
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PSaXTOHZTXS. 

Inflammation  of  the  peritoneum  may  be  either  acute 
or  chronic,  diffuse  or  localized.  The  acute  inflam- 
mations are  usually  also  diffuse,  but  the  chronic  are 
not  necessarily  localized,  although  this  is  frequently 
the  case. 

Acute  diffuse  peritonitis  is  a  septic,  spreading 
inflammation  of  the  peritoneum.  It  may  result  from 
such  causes  as  penetrating  wounds  of  the  abdominal 
wall;  extension  of  inflammation  from  neighbouring 
parts — e,g,,  from  the  cellular  tissue  in  cases  of  urinary 
extravasation;  rupture  of  the  stomach  or  bowel  or 
their  perforation  by  ulcers,  tumours,  or  foreign  bodies, 
and  the  escape  of  the  intestinal  contents — so-called 
"  perforative  peritonitis ; "  rupture  of  abscesses  into  the 
peritoneum,  especially  of  perityphlitic  abscesses ;  gan- 
grene of  the  gut  following  strangulation  or  any  of  the 
varieties  of  intestinal  obstruction ;  and  septic  condi- 
tions of  the  system,  such  as  septicaemia  and  pyaemia. 

The  commencement  of  peritonitis  is  marked  by  a 
great  distension  of  the  vessels,  and  a  consequent  red- 
dening of  the  inflamed  part.  This  is  usuaUy  very 
noticeable,  and  at  once  attracts  attention  when  the 
abdomen  is  opened  at  a  post-mortem  inspection.  As 
the  inflammation  progresses  the  redness  becomes  less 
noticeable,  the  surface  appears  dull,  and  on  closer 
examination  this  alteration  in  colour  is  found  to  be 
the  result  of   exudation,  which  covers  the  inflamed 
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parts  with  a  thin  layer  of  fibrin,  and  causes  the  surface 
of  the  intestine  to  assume  a  finely  granular  or  ground- 
glass  appearance.  Very  soon,  as  the  exudation  in- 
creases, the  serous  surface  becomes  flocculent,  and 
shreds  of  fibrin  in  the  form  of  a  fine  network  may  be 
seen  crossing  each  other  in  an  irregular  fashion.  The 
fibrin  also  causes  adhesion  of  the  folds  of  intestine,  so 
that  the  latter  are  found  to  be  stuck  together  and 
partially  fixed  to  the  parietal  peritoneum.  The  intes- 
tines themselves  are  greatly  distended,  and  contain 
large  quantities  of  gas — a  condition  which  results  from 
paralysis  of  their  muscular  coats. 

In  the  later  stages  of  septic  peritonitis,  the  serous 
cavity  is  more  or  less  filled  by  fluid,  which  at  first  is 
serous  and  blood-stained,  but  soon  assumes  a  flocculent 
appearance,  with  shreds  of  fibrin  floating  in  it^  and 
finally  becomes  purulent.  The  fluid  collects  in  the 
most  dependent  parts,  and  especially  in  the  pelvis, 
but  it  is  also  prone  to  become  localized  by  adhesions 
formed  between  the  intestinal  folds,  and  may  thus 
form  collections  shut  off  in  parts  from  the  general 
peritoneal  cavity.  The  intestinal  walls  are  also  swollen 
by  exuded  fluid,  and  softened  so  that  they  are  easily 
lacerated ;  in  some  cases  the  distended  capillaries 
give  way,  and  cause  small  sub-serous  petechise  or 
ecchymoses. 

Microscopical  examination  shows  that  in  the  early 
stages  of  the  affection  there  is  an  exudation  of  serum 
and  leucocytes,  and  a  separation  of  the  endothelial 
cells  which  line  the  serous  membrane.  As  the  inflam- 
mation progresses  both  red  blood-cells  and  the  fibrin- 
forming  elements  of  the  blood  exude,  and  the  coagulated 
fibrin  is  deposited  on  the  inflamed  surface  or  floats  in 
flakes  in  the  exudation.  More  and  more  leucocytes 
make  their  appearance,  and  soon  the  fluid  is  so  laden 
with  them  as  to  become  sero-purulent  or  purulent. 
Sometimes  free  gas,  the  result  of  decomposition,  is 
found  in  the  abdominal  cavity.  In  acute  diffuse 
peritonitis  the  conditions  described  are  found  in  all 
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parts  of  the  serous  membrane,  but  where,  as  is  usually 
the  case,  the  inflammation  has  extended  from  some 
definite  place,  there  all  the  signs  will  be  found  more 
accentuated  and  advanced  than  elsewhere. 

Peritonitis,  in  the  absence  of  treatment,  is  almost 
invariably  fatal.  It  is  accompanied  by  severe  collapse, 
with  persistent  sickness  and  constipation,  and  the 
general  symptoms  of  septic  poisoning.  In  otherwise 
healthy  adults  there  is  usually  severe  pain,  and,  at 
first,  pyrexia  ;  but  in  old  and  feeble  patients  there  is 
often  but  little  pain,  and  the  temperature  is  frequently 
sub-normal. 

Sub-acute  and  chronic,  localized  peritonitis 
commonly  results  from  an  extension  of  some  inflam- 
matory process  in  or  around  one  of  the  viscera.  Thus, 
it  is  frequently  caused  by  inflammation  of  the  cellular 
tissue  around  the  caecum,  of  the  uterus  or  ovaries,  of  the 
bladder  in  cases  of  chronic  cystitis,  &c.  It  is  found  in 
the  neighbourhood  of  chronic  ulcers  of  the  stomach 
and  duodenum,  and  around  the  liver  in  cirrhosis.  In 
another  class  of  cases  it  results  from  the  irritation 
of  new  growths — e.^.,  cancer  of  the  liver,  pancreas, 
stomach,  &c. — or  may  be  set  up  by  contusion  of  any 
part  of  the  abdominal  wall.  ' 

The  appearances  met  with  in  this  form  of  peritonitis 
are  very  similar  to  those  seen  in  the  earlier  stages  of 
the  acute  form  of  the  disease  already  described.  The 
redness,  however,  is  less  marked,  and  the  exudation 
of  fluid  is  but  slight.  In  these  cases,  moreover,  there 
is  a  tendency  to  the  development  of  fibrous  adhesions, 
and,  in  place  of  the  slight  stickiness  seen  in  the 
acute  inflammation,  there  is  a  formation  of  fibrous 
tissue,  which  catises  fixation  of  various  viscera  to  one 
another  or  to  the  abdominal  parietes.  These  fibrous 
bands  are  in  some  cases  gradually  elongated  by  the 
constant  dragging  of  the  attached  tissues,  and  may 
thus  at  some  future  time  be  a  cause  of  entanglement 
and  strangulation  of  intestine  in  the  manner  already 
described  in  the  chapter  on  Intestinal  Obstruction. 
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In  their  mode  of  formation  these  bands  do  not  differ 
from  the  fibrous  tissue  which  forms  the  scar  in  the 
case  of  a  wound ;  they  are  developed  from  the  exuded 
leucocytes,  and  the  blood-vessels  which  at  first  per- 
meate them  subsequently  shrivel  and  disappear. 

Cliroiiic  diffuse  peritonitis  may  be  the  sequel 
of  habitual  engorgement  of  the  serous  membrane 
resulting  from  diseased  conditions  of  the  heart,  lungs, 
or  liver;  it  is  also  met  with  in  cases  of  chronic 
interstitial  nephritis.  In  cases  of  disseminated  new 
growth — such,  e.g.^  as  results  sometimes  from  malig- 
nant ovarian  disease — chronic  peritonitis,  with  effusion 
of  plastic  lymph  and  the  formation  of  adhesions,  is  of 
common  occurrence.  The  changes  met  with  in  the 
localized  form  of  the  disease  are  seen  in  the  diffuse 
variety  spread  over  a  larger  area,  but  thickening  of 
the  serous  membrane  is  more  common  in  the  diffuse 
than  in  the  localized  affection.  Another  and  very  im- 
portant cause  of  chronic  diffuse  peritonitis  is  tubercle. 
In  examples  of  this  form  of  inflammation,  the  serous 
membrane  becomes  thickly  studded  with  grey  tubercles, 
which  in  some  cases  are  present  in  such  numbers  as 
almost  to  completely  cover  the  whole  secreting  surface. 
There  is  much  matting  of  the  intestinal  coils,  and 
exudation  of  a  considerable  amount  of  fluid;  the 
mesenteric  glands  are  commonly  much  enlarged,  and 
often  form  masses  of  large  size,  to  which  the  intestines 
become  adherent.  Tubercular  peritonitis  is  usually 
part  of  a  general  tuberculosis. 
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The  causes  of  the  deformities  known  as  hare-lip  and 
cleft  palate  are  best  explained  hy  reference  to  the 
development  of  the  face.  The  nose  and  mouth  at 
first  form  one  large  cavity,  which  is  subsequently 
partitioned  oflf  by  growths  from  its  roof  and  lateral 
boundaries.  From  the  roof  the  "  naso-frontal  process  " 
descends,  and  from  the  tissues  forming  it  there  are 
developed  in  the  middle  line  the  nose  with  its  septum, 
the  central  portion  of  the  lip,  and  the  pre-maooDary 
bone,  or  that  portion  of  the  upper  jaw  which  carries 
the  incisor  teeth.  The  naso-buccal  cavity  is  thus 
separated  into  two  lateral  portions,  which  are  sub- 
sequently represented  on  each  side  by  the  nostril  and 
the  antrum. 

From  the  sides  of  the  common  cavity  two  other 
processes  simultaneously  develop,  and  grow  inwards 
towards  the  middle  line.  These  are  named  the 
"maxillary  processes,"  or  the  "superior  maxillary 
plates,"  and  from  them  the  cheeks,  the  sides  of  the 
lips,  and  the  whole  of  the  upper  jaw,  with  the  excep- 
tion of  the  inter-maxillary  bone,  are  formed,  the 
cavity  of  the  nose  being  now  shut  off  from  that  of  the 
mouth  by  the  hard  palate. 

Both  hare-lip  and  cleft  palate  result  from  a  failure 
in  the  normal  union  between  the  naso-frontal  and  the 
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maxillary  processes.  If  that  part  of  the  latter  which 
forms  the  lateral  portion  of  the  lip  fails  to  join  on 
one  side  with  the  central  portion  of  the  lip,  a  "  single 
hare-lip  "  results.  If  the  failure  occurs  on  both  sides, 
the  hare-lip  is  said  to  be  double. 

If  the  two  maxillary  plates  do  not  fuse  in  the 
middle  line  of  the  palate  posteriorly,  the  uvula  is 
bifid  or  the  soft  palate  cleft.  If  the  failure  to  join 
is  more  complete,  the  hard  palate  is  fissured,  the 
fissure  being  in  the  middle  line  posteriorly,  but  run- 
ning to  one  side  or  another  of  the  inter-maxillary 
bone  anteriorly,  and  thus  is  seen  in  front  as  a  cleft 
between  the  lateral  incisor  and  the  canine  tooth.  In 
hare-lip  the  deformity  may  consist  of  nothing  more 
than  a  slight  notch  on  the  mucous  edge  to  one  side 
of  the  middle  line.  More  commonly,  however,  there 
is  a  greater  failure,  and  the  cleft  passes  through  the 
whole  depth  of  the  lip  and  perhaps  into  the  nostril. 
When  the  deformity  is  double,  the  central  portion  of 
the  lip  may  be  attached  to  the  end  of  the  nose. 

In  the  slighter  varieties  of  cleft  palate,  as  already 
mentioned,  the  soft  palate  alone  may  be  implicated, 
but  in  the  more  common  form,  where  the  cleft  extends 
to  the  bony  structures,  the  imperfection  results  in  a 
communication  between  the  nose  and  mouth,  with 
consequent  difficulty  in  swallowing,  and  sucking,  com- 
bined with  a  nasal  intonation  of  the  voice.  The 
reason  why  the  cleft  in  the  hard  palate  is  in  the 
middle  line  behind,  but  to  one  side  in  front,  is  that 
the  posterior  parts  of  the  palatine  processes  are 
formed  from  the  maxillary  plates  alone,  whilst  the 
arch  is  completed  in  front  by  the  inter-maxillary 
bone.  The  fissure  behind  is  thus  a  cleft  between  the 
two  maxillary  plates;  in  front,  between  the  maxillary 
plate  and  the  naso-f  rental  process,  or  that  part  of  the 
latter  called  the  inter-maxillary  bone. 

The  nasal  septum  is  usually  attached  below  to  the 
palatine  process  on  tne  side  opposite  to  that  on  which 
the  deformity  occurs.     In  some  instances,  however, 
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the  cleft  is  double  in  front,  the  inter-maxillary  bone 
not  being  united  to  the  maxillffi  on  either  side,  in 
which  case  the  nasal  septum  also  is  unattached  except 
to  the  inter-maxillary  bone. 

It  only  remains  to  be  added  that  in  severe  examples 
of  cleft  palate  there  is  almost  always  hare-lip,  and  that, 
vice  verad,  bad  cases  of  the  latter  are  usually  oompli^ 
cated  by  cleft  palate.  The  incisor  teeth  in  cases  of 
cleft  palate  are  commonly  undeveloped  or  imperfectly 
formed. 

mnrzvoocz&B  An  svcxpsa&ocklb. 

Cerebral  meningocele  and  encephalocele  are  pro- 
trusions of  the  cerebral  membranes  or  of  the  brain 
itself  through  abnormal  apertures  in  the  skull.  The 
most  common  site  for  such  a  protrusion  is  the  occipital 
region,  just  behind  the  foramen  magnum.  In  other 
cases  the  tumour  appears  at  the  anterior  f  ontanelle ; 
at  the  root  of  the  nose,  between  the  nasal  and  frontal 
bones ;  at  the  base  of  the  skull,  passing  into  the  nares 
or  pharynx ;  and,  lastly,  at  the  external  angles  of  the 
orbit. 

The  membranes  that  are  protruded  are  the  dura 
mater  and  arachnoid,  the  cyst  being  distended  by 
oerebro-spinal  fluid.  When  the  cyst  contains  braia 
matter,  the  latter  is  generally  thrust  out  by  distension 
of  the  ventricles  with  fluid.  Meningocele  is  com- 
monly associated  with  hydrocephalus. 


(     SIS     ) 


CHAPTER  LXIII. 

SPIWA     BIFIDA. 

A  SPINA  BIFIDA  ia  a  congenital  deformity  of  the  spinal 
canal,  with  protrusion  of  a  portion  of  its  contents  in 
the  form  of  a  cystic  tumour,* 

Tb.9  bony  deformity  which  is  present  in  these 
cases  consists  of  a  deficiency  in  the 
laminte  and  spines  of  one  or  more  ""■  "9- 

vertebne,  the  spinal  canal  being 
thua  left  unclosed  posteriorly.  The 
lamina  may  be  merely  stunted,  but 
in  bad  cases  are  completely  everted 
so  as  to  stand  out  at  right  angles 
from,  the  axis  of  the  spinal  column. 
As  rare  variations  may  be  mentioned 
— (ffl)  bony  outgrowths  irota  the 
posterior  surface  of  the  bodies  of 
the  vertebne  into  the  spinal  canal, 
which  may  protrude  through  the 
centre  of  the  cord  itself;  (b)  clear- 
age  of  the  body  of  a  vertebra,  and  p^^;^^  ^^  ^  g 
protrusion  of  the  membranes  an-  from  »o»ae  of  Cervical 

teriorly.  Spina  Bifida,  showing 

The  common  position  of  a  spina  !?f '^"i"™  ."L*?^ 't" 
bmda  is  the  lumbo-sacral  region,  ceBses. 

■  For  a  fnll  accoaot  o[  tbe  morUd  appearances  f  onnd  in  different 
caaei  of  apioa  bifida,  aeo  a  report  of  a  committee  of  the  Clinical 
Boiisty  in  voL  xviii.  of  Iheir  "  Beporia,"  from  wMch  this  chapter 
bM  been  in  gr«at  part  compiled. 
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but  it  may  occur  in  any  part  of  the  ^ine.  In  most 
cases  some  five  or  aix  of  the  vertebne  are  deformed, 
but  in  exceptional  instances  the  whole  of  the  lamuue 
are  deficient  from  the  atlas  downwards.  Between 
these  conditions  all  grades  may  be  seen. 

The  stmctore  of  the  lac  and  the  composition  of 
its  contents  difier  in  different  specimens,  and  aJlow 
of  a  subdivision  into  three  classes — first,  meningocele ; 
second,  meningo-myelocele ;  third,  syringO'myelocele. 

Fia  130. 


Spina  BiHda, — A  MeningO'iuyelocel^.  One  briaUe 
has  been  paseed  from  the  sub-arachDoid  space  into  the 
Bac,  and  another  has  been  placed  beneatb  the  apinal  cord 
jast  before  the  latter  becomes  spread  out  on  the  Dpper 
part  of  the  sai-vall,  The  filnm  teimlliBle'ia  Btratclied 
serosa  the  otrity  of  thd  sac,  and  Is  adherent  to  the 
most  poateritff  part  of  the  latter. 

In  Meiiiiicocele  the  sac  is  composed'of  dura  mater 
and  arachnoid,  but  contains  neither  the  spinal  cord 
nor  any  nerves,  and  is  distended  by  the  sub-arachnwd 
or  cerebro-spinal  fluid.  It  is  doubtful  whether  one 
layer  of  the  arachnoid  alone  is  ever  protruded,  though 
this  condition  has  been  described.  In  such  cases  the 
sac    would  contain  the  ^^tchnoid  fluid. 
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In  Meningo-myelocele,  which  is  the  most  com- 
mon form  of  spina  bifida,  the  sac  is  formed  by  the 
dura  mater  and  arachnoid,  and  contains  cerebro-spinal 
fluid,  with  the  spinal  cord  and  its  nerves.  In  lumbo- 
sacral spina  bifida  the  spinal  cord  usually  passes 
directly  backwards,  and  the  filum  terminale  is  found 
adherent  to  the  lower  and  posterior  portion  of  the  sac. 
In  some  specimens  the  cord  becomes  adherent  to 
the  upper  part  of  the  sac  as  soon  as  it  enters  it,  and 
is  spread  out  over,  and  incorporated  with,  the  sac-wall 
itself.  In  cases  of  spina  bifida  in  the  dorsal  or  cervical 
regions  the  spinal  cord  passes  through  the  sac,  re- 
enters the  spinal  canal,  and  is  found  in  its  natural 
position  in  the  lumbar  region.  In  its  passage  through 
the  sac  it  may  be  free,  but  is  in  some  instances 
adherent  to  the  posterior  surface  of  the  sac-wall,  as  in 
the  lumbo-sacral  class.  In  all  cases  of  spina  bifida  the 
central  canal  of  the  cord  is  liable  to  be  distended. 

The  nerves  which  arise  from  that  part  of  the  spinal 
cord  which  is  included  in  the  spina  bifida  are  neces- 
sarily themselves  within  the  cavity  of  the  sac,  the 
anterior  and  posterior  roots  being  often  easily  dif- 
ferentiated and  found  separated  from  one  another 
by  a  continuation  of  the  ligamentimi  denticulatum. 
That  part  of  the  cord  which  is  fused  with  the  posterior 
portion  of  the  sac-wall  also  gives  off  nerve-roots,  and 
thus  the  latter  appear  to  originate  from  the  sac-wall 
itself,  though  they  are  often  erroneously  described  as 
being  distributed  to  it.     (See  Pig.  130.) 

The  form  and  sixe  of  the  sac  vary  greatly.  At 
birth  it  is  usually  small,  not  larger  than  a  Tangerine 
orange,  whilst  in  some  cases  the  position  of  the  spina 
bifida  is  marked  by  a  depression  instead  of  a  swelHng. 
During  the  first  few  days  of  life  the  sac  increases 
with  some  rapidity,  and  has  been  seen  to  measure 
in  adults  as  much  as  27  inches  round  its  base.  Its 
shape  is  circular,  and,  although  generally  sessile,  there 
is  a  marked  constriction  where  it  is  connected  with 
the  trunk;  in  long-standing  cases  a  pedicle  is  gradu- 
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ally  formed.  The  most  posterior  portion  of  the  sac, 
or  the  stmimit,  frequently  presents  a.  median  groove, 
fiUTOw,  or  depression,  to  which  the  name  of  "the 
umbilicus"  has  been  given.  It  is  generally  the  result 
of  the  attachment  of  the  spinal  cord  in  this  situation, 
and  is  caused  by  the  unequal  distension  of  the  sac  1^ 
its  contained  fluid.  (See  Fig.  t^i.)  The  central  canal 
of  the  spinal  cord  has  been  seen  to  open  ai,  the  bottom 
of  the  umbilicus.     Occasionally,  the  sac  is  divided  into 


Spina  Bifida,  showing  the  nmtnlicas,  or  centnl 
depresBioQ,  where  the  epinal  cord  ia  adhsrent  to 
the  gac-wail. 

partitions  by  septa,  and  these  also  may  produce  de- 
pressbns  or  grooves. 

The  coreringK  of  tike  Mtc  are  rarely  normal  skin 
and  subcutaneous  tissue.  In  most  cases  the  base 
alone  is  covered  by  skin,  which  gradually  thins  away 
towards  the  fundus,  so  that  the  summit  of  tbe  latter 
is  either  covered  by  a  thin  layer  of  epidermia  or  by  a 
glistening  membrane  composed  of  l^e  spinal  mem- 
branes or  of  tbe  thinned  and  adherent  cord. 

SyriiiKO-inyelocde  is  a  rare  form  of  spina  bifida 
in  which  the  central  canal  of  the  cord  is  immensely 
distended  and  forms  the  sac-cavity,  the  sac-wall  being 
lined  by  the  expanded  spinal  cord  itself.     At  first 
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sight  such  a  spina  bifida  might  easily  be  mistaken  for 
a  simple  meningocele,  for  no  nerves  traverse  the  sac- 
cavity.  Close  examination,  however,  shows  that  the 
nerves  are  contained  in  the  substance  of  the  sac-wall, 
being  given  off  from  the  distended  cord. 

The  coverings  of  a  syringo-myelocele  are  of  the  same 
nature  as  those  of  a  meningo-myelocele. 

The  congenital  deficiency  which  results  in  the  for- 
mation of  any  spina  bifida  consists  in  an  imperfect 
development  of  the  mesoblast  on  each  side  of  the 
vertebral  furrow  from  which  the  spinal  meninges 
and  the  vertebral  laminse  are  normally  produced. 
The  mesoblast  being  deficient,  these  structures  remain 
undeveloped  in  varying  degrees. 

The  complications  of  spina  bifida  which  are  com- 
mon are  hydrocephalus,  talipes,  and  paralysis  of  the 
rectum  and  bladder. 

The  termination  of  the  majority  of  cases  of  spina 
bifida  is  death.  This  commonly  results  from  the  sac 
giving  way,  an  event  which  is  followed  by  myelitis  or 
convulsions.  Other  children  die  in  a  marasmic  condi- 
tion, without  any  very  definite  lesions  being  present. 
In  a  small  proportion  of  the  meningo-myeloceles,  and 
in  a  considerable  number  of  the  simple  meningoceles, 
the  sac  gradually  shrinks  and  a  natural  cure  is 
effected. 


(      520      ) 


CHAPTER  LXrV. 

I 

T  AXiZPSS — CZiirB*r  OOT. 

Talipes,  or  club-foot,  may  be  either  congenital  or 
acquired,  may  affect  one  or  both  feet,  and  is  equally 
common  in  male  and  female  children. 

CAV8B8. 

The  congenital  form  is  attributed  by  different 
authors  to  three  different  causes — (i)  spasmodic  con- 
traction or  paralysis  of  muscles,  resulting  from  nerve- 
irritation  or  loss  of  function;  (2)  malformation  of 
the  tarsal  bones ;  (3)  mechanical  pressure  by  the 
uterus,  or  by  malposition  of  the  foetus. 

The  theory  that  the  deformity  is  due  to  some  affec- 
tion of  the  nervous  centres  is  supported,  first,  by  the 
undoubted  fact  that  after  birth  talipes  certainly 
results  in  many  cases  from  disease  of  the  spinal  cord, 
and,  second,  by  the  very  frequent  association  of  mal- 
formations of  the  cord  and  brain  such  as  are  seen  in 
spina  bifida  and  anencephalus. 

In  the  absence  of  any  demonstrations  of  primary 
disease  of  the  spinal  cord  in  the  foetus,  the  proof  that 
myelitis  produces  congenital  talipes  must  be  declared 
wanting,  although  there  is  much  to  be  said  in  its 
favour  from  a  theoretical  point  of  view.  The  fre- 
quent association  with  spina  bifida  and  anencephalus. 
is,  however,  a  fact  which  renders  it  highly  probable 
that  their  co-existence  is  more  than  a  coincidence,  and 
that,  in  these  cases  at  any  rate,  the  deformity  of  the 
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foot  is  the  direct  result  of  the  lesion  of  the  cord  which 
is  commonly  present. 

The  second  theory,  which  explains  the  deformity  by 
imperfect  development  of  the  tarsal  bones,  is  prolmbly 
erroneous,  the  changes  found  in  the  latter  being  the 
result,  and  not  the  cause,  of  the  talipes. 

The  third  theory,  that  the  club-foot  is  the  result  of 
mechanical  pressure  by  the  uterus  or  by  adventitious 
bands,  or  of  malposition  of  the  foetus,  finds  its 
greatest  support  in  a  paper  by  Messrs.  Parker  and 
Shattock,*  and  may  be  summed  up  in  their  own 
words : — "  Our  argument  is  that  the  feet  of  the  foetus 
occupy  various  positions  during  the  course  of  intra- 
uterine life,  and  that  this  occurs  in  order  that  the 
joint-surfaces,  the  muscles,  and  especially  the  liga- 
ments be  developed  so  as  to  allow  of  that  variety  of 
positions  and  movements  which  are  afterwards  to  be 
natural  to  the  foot ;  and  we  hold  that  when  anjiihing 
(mechanically)  prevents  the  feet  from  assuming  these 
positions  at  the  proper  time,  or  maintains  them  in 
any  given  position  beyond  the  limit  of  time  during 
which  they  should  occupy  such  position,  a  talipes 
results.  The  variety  of  talipes  will  depend  on  the 
date  of  its  production;  its  severity  will  be  in  direct 
ratio  to  the  mechanical  violence  at  work.  If  the 
inversion  of  the  foot,  which  is  normal  during  the 
earlier  months  of  foetal  life,  be  maintained  beyond 
the  normal  period  of  time,  the  muscles  and  ligaments 
will  as  a  consequence  be  adaptively  short  on  one 
aspect  of  the  limb,  and  too  long  on  the  other-— a 
normal  position  of  inversion  will  finally  become  a 
deformity.  Talipes  calcaneus  is,  we  believe,  pro- 
duced in  a  similar  manner ;  it  occurs,  however,  later 
during  intra-uterine  life,  when  a  flexed  position  of 
the  foot  is  normal.  Being  thus  less  fundamental  in 
character,  as  a  deformity  it  is  also  less  severe  than 
varus." 

•  "  Transactions  of  the  Pathological  Society,"  vol.  xxzy.  p.  423. 
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In  support  of  this  explanation  the  authors  adduce 
various  examples  of  foetal  malposition  and  pressure 
which  seem  quite  sufficient  to  prove  that  the  theories 
they  advocate  are  supported  by  facts,  and  to  establish 
such  mechanical  conditions  as  one  of  the  causes  of 
congenital  dub-foot,  and  probably  the  one  which  is 
most  frequently  operative. 

Acquired  talipes  commonly  results  from  disease 
of  the  spinal  cord.  This  in  some  cases  is  irritative  in 
its  nature  and  produces  spasm  of  certain  muscles, 
which,  at  first  by  their  vital  contraction,  and  after- 
wards by  their  tendency  to  become  permanently 
shortened,  cause  an  active  displacement  of  the  foot ; 
e,g,,  spasm  of  the  calf  muscles  will  result  in  a  drawing 
up  of  the  heel,  or  "  talipes  equinus." 

In  another  class  of  cases  the  lesion  of  the  cord  is  of 
a  destructive  nature,  the  large  nerve-cells  in  the 
anterior  comua  being  destroyed.  This  lesion,  which 
is  known  as  '^  anterior  polio-myelitis,"  results  in  the 
condition  called  ''  infantile  paralysis."  The  motor 
ceUs,  which  are  the  centres  of  nutrition  for  the  motor 
nerves  and  the  muscles  they  supply,  being  destroyed, 
thd  nervous  and  muscular  fibres  degenerate  and 
atrophy,  and  deformities  are  produced  both  by  shrink- 
ing of  the  paralysed  muscles  as  well  as  in  other  cases 
by  their  stretching.  Thus,  if  all  the  muscles  of  the 
leg  are  paralysed,  the  foot  usually  hangs  in  a  helpless 
condition,  with  the  toes  pointed  and  somewhat 
inverted,  and  in  this  position,  that  of  "  talipes  equino- 
varus,"  it  may  be  permanently  fixed  in  the  course  of 
months  by  the  atrophy  and  shrinking  of  the  calf- 
muscles.  In  other  cases,  where  the  calf-muscles  are 
alone  or  chiefly  affected,  the  extensors  will  support 
the  foot,  and  the  pressure  on  the  sole  in  walking 
will  tend  to  stretch  the  wasted  soleus  and  gastro- 
cnemius until  the  heel  is  permanently  depressed  and 
"talipes  calcaneus"  is  produced.  In  some  cases  of 
polio-myelitis  the  paralysis  passes  off,  but  unless  this 
improvement  occurs  within  the  first  month  or  two 


TALIPES  EQUINO-VARUS.  523 

after  the  attack  there  is  little  probability  of  recovery; 
the  muscles  then  rapidly  waste,  the  skin  becomes  blue 
and  cold,  and,  unless  precautionary  measures  are 
taken,  deformities  such  as  have  been  described  -will 
be  developed.  In  advanced  cases  the  muscles  consist 
of  little  else  than  fat. 

In  a  few  cases  talipes  is  caused  by  contraction  of 
scars  about  the  ankle-joint,  and,  as  will  be  explained 
in  the  sections  on  flat-foot  and  valgus,  it  is  also  the 
result  of  muscular  weakness  and  yielding  of  ligaments. 
Again,  when  one  limb  is  shorter  than  the  other — g.^., 
as  the  result  of  hip  disease-^the  constant  walking  on 
the  toes  may  produce  permanent  talipes  equinus. 

TAXiZPss  sqvzxro-VARvs. 

Talipes  equino-varus  is  the  commonest  form  of  club- 
foot, and  is  in  most  cases  congenital.  In  this  variety 
the  toes  are  pointed  and  the  sole  cannot  be  brought 
up  to  a  right  angle  with  the  leg;  the  foot  is  also 
turned  inwards  so  that  the  scaphoid  bone  is  approxi- 
mated to  the  internal  malleolus.  In  severe  cases  the 
patient  walks  on  the  outer  side  and  dorsum  of  the 
foot,  and,  as  a  consequence,  the  skin  in  this  situation 
becomes  much  thickened,  and  a  subcutaneous  bursa 
usually  forms.  If  such  a  deformed  foot  be  examined, 
the  tendons  of  the  tibialis  anticus  and  the  tibialis 
posticus  as  well  as  the  tendo-Achillis  are  foimd  to 
be  abnormally  short;  the  internal  lateral  ligament 
of  the  ankle  and  the  ligaments  uniting  the  tarsal 
bones  on  the  inner  side  are  in  a  similar  condition, 
whilst  those  on  the  outer  side  may  be  stretched.  The 
astragalus  is  in  most  cases  normally  placed  as  regards 
the  tibia  and  fibula,  except  that,  in  proportion  to  the 
amount  of  the  equinus,  it  is  depressed  anteriorly  so 
that  the  greater  part  of  the  surface  which  articulates 
with  the  tibia  is  exposed.  The  twisting  inwards  of 
the  foot,  or  the  "  varus,"  is  found  to  take  place  at  the 
mid-tarsal  and  sub-astragaloid  joints,  and  not  at  the 
ankle,,  the  scaphoid  being  displaced  almost  completely 
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in  severe  cases  to  the  inner  side  of  the  iiatragalua,  so 
that  the  articular  surface  of  the  head  of  the  latter 
bone  is  unopposed  in  front,  and  a  new  articular  facet 
is  formed  on  the  inner  aide  of  the  head  to  articulate 
with  the  navicular  bone  in  ite  altered  position.  In 
addition  to  this,  Messrs,  Paxker  and  Shattock  have 
noticed  an  extension  backwards  of  the  upper  articnlar 
or  trochlear  surface  and  an  undue  obliquity  of  the 
□eck  of  the  astragalus. 

In  old  cases  of  equino-varus,  moreover,  the  bones 
on  the  inner  side  of  the  foot  are  compressed  and  un- 
developed, the  skin  on  the  outer  side  forms  a  hard. 


Biseectlon  □{  a  Foot  with  Talipes  Eqniiio-vaFiis. 

homy  excrescence,  and  the  muscles  of  the  calf  are 
small  and  feeble  from  the  little  use  to  which  they  are 
put,  the  movements  of  the  ankle-joint  being  in  theae 

patients  almost  in  abeyance. 

TAKtFzs  m^mwoB. 

Talipes  equinus  consists  in  an  inability  to  bring  the 
sole  of  the  foot  up  to  a  right  angle  with  the  leg.    The 
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toes  are  consequently  pointed,  and  the  heel  is  raised 
from  the  ground  in  walking.  In  exaggerated  cases 
the  plantar  flexion  of  the  foot  is  carried  to  such  an 
extent  that  the  patient  walks  on  the  dorsal  surface  of 
the  toes. 

Pure  equinus  is  rare.  It  is  seldom  congenital,  and 
commonly  results  from  infantile  paralysis  or  from 
spastic  contraction  of  the  calf-muscles.  The  chief 
anatomical  lesion  is  shortening  of  the  tendo-Achillis  or 
of  the  muscles  inserted  into  it. 


Talipes  varus  imcomplicated  with  equinus  is  a  rare 
form  of  club-foot,  and  is  almost  always  congenital.  It 
is  characterized  by  inversion  of  the  foot  and  shortening 
of  the  tibialis  anticus  and  posticus.  Most  of  what  has 
been  written  already  on  the  anatomical  changes  in 
talipes  equino-varus  applies  also  to  varus. 


Talipes  cavus  is  an  exaggeration  of  the  normal 
plantar  arch,  the  sole  of  the  foot  being  deeply 
hollowed  and  the  dorsum  correspondingly  convex  and 
arched.  This  form  of  club-foot  is  inyariably  acquired, 
and  is  almost  always  combined  with  equinus  or  equino- 
varus.  The  toes  also,  in  this  variety  of  deformity, 
present  conditions  which  are  seldom  seen  apart  from 
cavus,  the  first  phalanges  being  hyper-extended  or 
even  dislocated  backwards  on  their  metatarsal  bones, 
whilst  the  second  and  third  phalanges  are  doubled 
down  towards  the  sole. 

This  "hollow  claw-foot"  results  either  from  a 
paralysis  of  the  interossei,  or  in  consequence  of  an 
antecedent  equinus.  The  interossei  normally  flex  the 
first  phalanges  and  extend  the  second  and  third ;  con- 
sequently, when  they  are  paralysed,  there  being  no 
muscle  to  depress  the  first  phalanges  during  the 
movements  of  the  foot,  the  common  extensor  displaces 
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them  backwards  on  to  the  heads  of  the  metacarpal 
bones. 

In  cases  of  equinus,  agam,  the  dislocation  backwards 
of  the  first  phalanges  is  produced  by  the  efibrts  of  ihe 
common  extensor  (together  with  other  muscles)  to 
maintain  the  foot  in  its  natural  position.  Further,  as 
regards  the  cavus,  when  the  patient  constantly  walks 
on  his  toes,  there  is  not  only  a  tendency  for  the  latter 
to  be  displaced  by  the  weight  they  support,  but  the 
arch  of  the  sole  is  increased  by  the  contraction  of  those 
muscles  whose  tendons  pass  across  it,  especially  the 
tibialis  posticus  and  the  peroneus  longus.  In  all  cases 
of  long  standing,  the  plantar  fascia  is  thickened  and 
contracted,  and  offers  material  resistance  to  attempts 
at  replacement. 


Talipes  planus,  or  flat-foot,  is  an  acquired  deformity, 
and  results  from  muscular  overwork  and  consequent 
weakness  and  loss  of  tone.  The  arch  of  the  foot  does 
not  exist  in  an  infant,  and  is  only  developed  when  the 
child  begins  to  walk,  being,  in  fact,  produced  by  the 
contractions  of  the  muscles  whose  tendons  pass  across 
the  sole.  The  arch  thus  formed  is  also  maintained  by 
the  use  of  the  muscles,  and  the  weight  of  the  body 
does  not  rest,  or  depend  for  its  support,  directly  upon 
the  ligaments.  If,  therefore,  the  muscles,  from  over- 
work, lose  tone  and  become  weak  and  flabby,  the 
weight  of  the  body  is  no  longer  maintained  by  their 
healthy  contraction,  the  foot  is  not  braced  by  their 
support,  and  the  ligaments,  now  called  upon  to  do 
more  than  they  were  originally  intended  for,  yield 
and  stretch  beneath  their  burden. 

All  the  ligaments  of  the  sole  may  be  more  or  less 
implicated,  but  those  which  are  most  notably  stretched 
are  the  inferior  calcaneo-scaphoid  and  the  long  plantar. 
The  head  of  the  astragalus,  being  no  longer  supported, 
sinks  down  on  to  the  soft  structiures  forming  the  sole, 
and  the  bone,  at  the  same  time  sliding  forwards, 
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pushes  the  scaphoid  in  front  of  it,  and  causes  a 
displacement  of  the  anterior  half  of  the  tarsus  to  the 
outer  side.  In  the  early  stage  of  flat-foot,  the  head  of 
the  astragalus  can  be  replaced,  and  the  arch  tem- 
porarily restored  by  artificial  pressure ;  but  in  cases  of 
longer  standing  this  is  not  possible,  and  the  whole  foot 
becomes  rigid  and  stiff.  The  pressure  of  the  displaced 
astragalus  aUo  gives  rise  to  much  aching  pain,  which 
is  increased  by  walking.  The  deformity  is  most 
common  in  growing  boys  and  girls  about  the  age  of 
puberty  who  are  employed  in  some  occupation  which 
necessitates  prolonged  standing. 

Another  cause  of  flat-foot  deserves  mention,  al- 
though briefly.  It  is  liable  to  supervene  in  patients 
who  suffer  from  chronic  rheumatism,  and  it  some- 
times occurs  in  those  who  suffer  from  so-called  gonor- 
rhoeal  rheumatism. 

Talipes  valgus  consists  of  a  displacement  outwards 
of  the  tarsus  at  the  mid-tarsal  and  sub-astragaloid 
joints,  and  is  practically  an  exaggerated  condition  of 
talipes  planus.  It  may  develop  out  of  an  ordinary 
flat-foot,  or  result  from  infantile  paralysis  of  the 
muscles  of  the  calf  and  inner  side  of  the  leg  in  patients 
in  whom  the  peronei  And  extensors  escape.  In  such 
cases  it  is  sometimes  complicated  by  calcaneus.  In 
tahpes  valgus  the  arch  is  flattened,  the  foot  is  everted, 
the  cuboid  bone  is  approximated  to  the  external 
malleolus,  and  the  head  of  the  astragalus  forms  a 
projection  on  the  inner  side.  The  peronei  muscles 
are  contracted,  and  resist  efforts  at  replacement  of 
the  foot. 


Talipes  calcaneus  is  a  rare  form  of  club-foot.  In 
it  the  heel  is  depressed  and  the  toes  are  drawn  up 
towards  the  shin.  It  is  in  some  cases  congenital,  but 
in  others  results,  as  already  explained,  from  the  stretch- 
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ing  of  the  atrophied  calf-muscles  in  cases  where  the 
latter  are  affected  by  infantile  paralysis.  The  chief 
anatomical  abnormality  is  undae  length  of  the  tendo- 

Fio.  133. 


A  Foot  with  T  alipes  Calcaneus. 

Achillis  or  of  the  muscles  inserted  into  it,  with  conse- 
quent inability  to  stand  on  the  toes  or  to  propel  the 
body  forwards  in  the  act  of  walking.  It  is  combined 
in  some  cases  with  valgus. 
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CHAPTER  LXV. 

Gs»ru  vaxiOUK. 

Genu  yaloum,  or  knock-knee,  is  an  outward  displace- 
ment of  the  tibia  on  the  femur,  with  consequent 
separation  of  the  internal  malleoli  and  the  feet,  and 
a  tendency  for  the  knees  to  rub  against  one  another 
in  the  act  of  walking. 

Causes* — Unlike  most  other  deformities,  genu 
valgum  is  never  congenital.  It  is  developed  in  young 
children  in  consequence  of  rickets,  or  else  at  puberty 
— and  seldom  later — ^from  muscular  weakness  and 
overwork. 

In  lickety  children  the  femur  tends  to  become 
bent  in  an  outward  and  forward  curve  in  the  upper  and 
middle  parts  of  its  shaft,  with  the  result  that  there  is 
developed,  first,  a  tendency  for  the  axes  of  the  legs  to 
cross,  and,  secondly,  a  compensating  curve  of  the 
lower  third  of  the  bone,  with  the  convexity  inwards. 
But  although  this  secondary  curve  is,  in  a  limited 
degree,  of  use,  nevertheless,  by  directing  the  lower 
articular  surface  of  the  femur  outwards,  it  causes  the 
knee-joint  to  be  placed  obliquely  instead  of  trans- 
versely across  the  long  axis  of  the  lower  extremity, 
so  that  the  weight  of  the  body  is  transmitted  down  a 
line  which  falls  through  the  outer  condyle  to  the  inner 
side  of  the  foot.  If  the  rachitic  and  softened  state  of 
the  bones  continues,  the  cmr^e  tends  to  increase,  and 
the  tibia  is  directed  further  and  further  away  from 
the  middle  line,  whilst,  in  addition,  the  knee-joint 
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being  no  longer  placed  transveiselj  to  the  axis  of 
the  limb,  the  internal  lateral  ligament  is  placed  at  a 
disadvantage,  stretches,  and  allows  the  tibia  to  be  dis- 
placed from  its  articulation  with  the  femnr. 

In  adults,  knock-knee  is  primarily  due  to  muscular 
weakness,  the  knee-joint,  like  the  sole  of  the  foot, 
depending  for  its  integrity,  not  only  on  ligaments, 
but  also  on  muscles.  If,  therefore,  from  overwork  in 
young  and  growing  patients,  the  muscles  lose  tone,  the 
ligaments  are  soon  unable  to  maintain  the  articular 
surfaces  in  their  normal  position,  and  genu  valgum 
results.  The  reasons  why  the  tibia  is  displaced  out- 
wards, and  the  internal  lateral  ligament  yields  rather 
than  the  external,  are  that,  the  foot  and  leg  being 
normally  slightly  rotated  outwards,  the  strain  is 
naturally  thrown  on  the  inner  side,  and  that  the  fascia 
on  the  outer  side  of  the  joint  is  much  stronger  and 
denser  than  that  on  the  inner,  and  therefore  less 
likely  to  yield  and  stretch. 

From  whatever  cause  arising,  the  deformity  tends 
to  increase.  The  whole  weight  of  the  body  is  now 
placed  on  the  external  condyle  and  outer  articular 
surface  of  the  tibia,  the  internal  condyle  and  inner 
articular  surface  being  separated  slightly  from  one 
another.  As  a  consequence,  the  growth  of  the  ex- 
ternal condyle  is  arrested  by  the  constant  pressure, 
whilst  that  of  the  internal  continues,  and  the  neces- 
sary result  is  a  relative  elongation  of  the  internal  con- 
dyle, which  then  acts  as  a  mechanical  obstruction  to  all 
attempts  at  replacement  of  the  displaced  tibia.  The 
soft  tissues,  also,  on  the  outer  aspect  of  the  limb 
accommodate  themselves  to  the  altered  position  of 
the  parts,  and  in  time  become  contracted  and  shortened 
to  such  an  extent  as  to  resist  all  attempts  at  forcible 
straightening ;  the  structures  in  such  cases  which  are 
most  unyielding  are  the  fascia  lata,  the  biceps,  and 
the  external  lateral  ligament. 
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In  genu  Tanim  the  knee  is  bowed  outwards 
instead  of  inwards,  so  that,  whilst  the  feet  tend  to 
knock  against  one  another,  there  is  a  considerable 
space  between  the  knees.  Genu  varum  commonly 
results  from  rickets,  and  is  much  more  rare  than 
genu  valgum. 
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CHAPTER  LXVI. 

CMwaaKiTAii  BXs&ooATioir  or 


CoMaxNiTAL  dislocation  of  the  hip  is  met  with  much 
more  frequently  in  female  than  in  male  children,  and 
may  occur  on  one   or   both   eides.     It  occasionally 


Congeuital  Diaplitccnieat  of  the  Bigbt  Femur,  shoving 
the  head  of  the  bone  ioclnded  within  the  capsnlar  liga- 
meut    (From  the  muieimi  of  St.  IhoniBE's  HoBpital.) 
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affects  several  members  of  the  same  family,  and  may 
be  bereditaiy. 

The  head  of  the  femur  is  displaced  upwards  and 
backwards,  and  the  shaft  is  rotated  inwards.  Thecap- 
siale  is  exceedingly  loose,  and  allows  of  very  consider- 
able movement  of  the  femur  on  the  ilium.     The  head 


Cong^nitfil  DispUceme 

the  triangular acBtabnloiL, ^ ,..     

the  head  of  tbe  bone  has  rusted,  and  the  flotteoed 
fsiDOral  head.  (From  tbe  museum  of  St.  Tbonus's 
Hospit&l.) 

of  the  femur  is  always  more  or  less  flattened  by  pres- 
sure, and  in  some  few  cases  has  been  found  unde- 
veloped from  birth.  The  dorsum  ilii  is  flattened  or 
slightly  hollowed  by  the  constant  pressure  of  the 
femoral  head.  The  gluteal  muscles  are  usually  fatty 
and  ill-developed,  on  account  of  the  little  use  to  which 
they  are  put  in  the  altered  position  of  the  parts. 

The  condition  of  the  acetabulum  is,  however,  the 
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moBt  important  feature,  for  in  all  the  specunens  in  the 
musetims  of  London  it  is  veiy  imperfectly  developed. 
The  developmental  deficiency  is  idso  remarkably  uni- 
form, and  consists  in  a  suppression  of  that  part  of  the 
cavity  which  is  formed  by  the  ilium— of  what  may  be 
called  the  iliac  segment.  The  acetabulum,  in  conse- 
quence, is  formed  by  the  pubes  and  ischium  alone,  and, 
Ltead'of  being  roLd,  is%f  a  triaBgular  shape/with 
the  apex  upwards.  It  is,  in  addition,  very  shallow, 
with  margins  scarcely  raised  above  the  level  of  the 
surrounding  bone. 

It  is  now  tolerably  certain  that  the  failure  of 
development  of  the  acetabulum  is  the  real  cause  of 
the  displacement  of  the  femur,  and  there  is  Kttle 
doubt  that  the  theory  which  has  been  accepted  until 
the  present  time,  that  the  dislocation  is  a  traumatic 
one  produced  by  the  accoucheiu'  during  delivery,  is 
erroneous.  In  most  cases  there  is  no  history  of  any 
difficulty  at  birth ;  whilst  the  facts  that  the  displace- 
ment is  occasionally  hereditary,  that  it  affects  chiefly 
female  children,  that  it  is  often  double,  that  the 
head  of  the  bone  is  always  within  its  capsule,  and  that 
no  case  has  yet  been  described  in  which  any  lacera- 
tion of  the  tissues  has  been  found,  render  it  highly 
improbable  that  difficulties  during  parturition  have 
anything  to  do  with  the  causation  of  the  deformity. 
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Abscess,  acute,  35 

chronic,  36 

healing  of,  38 

ischio-rectal,  493 

lymphatic,  37 

of  bone,  253 

perinephritic,  384 

psoas,  208 

pjaemic,  62 

residual,  37 
Adenoid  cancer,'  503 
Adenoma,  145 
Adeno-fibroma,  422 
Adeno-sarcoma,  424 
Air  in  yeins,  176 
Albuminoid  defeneration,  11 
Amyloid  degeneration,  11 
Anal  abscess,  493 

fissure,  497 

prolapse,  506 
Anchylosis,  342 
Aneurysm,  203 

artorio-venous,  171 

spontaneous  cure  of,  209 

traumatic,  170 

varicose,  171 
Aneurysmal  yariz,  171 
Angeioma,  132 


Angular  curvature,  296 
Annulus  migrans,  451 
Anthrax,  85 
Antrum,  cysts  of,  291 
Anus,  artificial,  472 

imperforate,  489 
Arteries,  calcareous  degeneration 
of,  194 

diseases  of,  194 

fatty  degeneration  of,  194 

injuries  of,  166 
Arterio-venous  aneurysm,  171 
Arteritis,  acute,  195 

chronic,  196 

syphilitic,  201 
Atheroma,  196 
Arthritis  deformans,  313 

of  infants,  306 

pyasmic,  309 

suppurative,  304 

tubercular,  331 

urethral,  308 
Artificial  anus,  472 
Atrophy,  3 
Atrophic  scirrhus,  433 

B 

Bacilli,  13 
Bacillus  anthracis,  86 
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BacUlas  of  tuberole,  88 
Baeterift,  13 
Bacterium  termoi  z8 
Bladder,  diieaaea  of,  365 

extroveraion  of,  345 

fasciculated,  357 

tubercle  of,  377 

tumours  of,  367 
BoU,84 
Bone,  abscess  of,  253 

atrophy  of,  247 

hypertrophy  of,  247 

inflammation  of,  248 

necrosis  of,  258 

rheumatic  affections  of,  269 

sarcoma  of,  283 

syphilitic  disease  of,  266 

tumours  of,  280 
Bones  in  congenital  syphilis,  113 
Breasts,  diseases  of,  418 
Bronchocele,  237 
BursiB,  diseases  of,  245 

c 

Calcabbous  degeneration,  10 
Calculi,  encysted,  388 

in  ureter,  384 

laminated,  387 

salivary,  445 

urinary,  381 
Callus,  179 
Cancer  of  breast,  430 
Cancrum  oris,  82 
Carbuncle,  84 
Carcinoma,  147 
Caries,  251 
Cartilage,  repair  of,  191 

ulceration  of,  333 

fibrillation  of,  314 
Catarrh,  28 
Cell  netts,  150 
Cellulitis,  67 


Chalk-stones,  311 
Chancre,  xoo 
Charbon,  85 
Charcot's  disease,  320 
Chimney-sweep's  cancer,  348 
Chondroma,  129 
Chondro-sarooma,  140 
Cicatrix,  42 
Cirsoid  aneurysm,  213 
Cleft-palate,  512 
Club-foot,  520 
Colloid  carcinoma,  156 

degeneration,  9 
Congenital  dislocation  of  hip^  532 
Contusions,  162 
Cylindroma,  139 
Cystic  goitre,  238 
Cystitis,  358,  365 
Cysts,  159 

dentigerous,  292 

dermoid,  160 

of  antrum,  291 

of  breast,  429 

ovarian,  416 

parovarian,  416 

periosteal,  291 

sebaceous,  160 

D 

Dbcompositiov,  18 
Degeneration,  albuminoid,  11 

amyloid,  11 

calcareous,  10 

colloid,  9 

fatty,  6 

lardaceous,  11 

mucoid,  8 
Dentigerous  cysts,  292 
Dermoid  cysts,  160 

of  mouth,  443 
Diabetic  gangrene,  77 
Diapedesis,  23 
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Diffiue  OBteoma,  293 
Dislocations,  187 

congenital,  of  hip,  534 
Diaseoting  aneurysm,  206 
Diverticulam,  Meckel's,  402 
Drainage,  49 
Duct  cancer,  434 
Duct  papilloma^  429 
Dupujtren's  contraction,  245 
Dysentery,  499 

E 

ECCHONDBOSES,  314 

Ecchymoses,  162 
Ectopia  vesicsB,  345 
Eczema  of  nipple,  419 
Elephantiasis,  231 
Emboli,  infective,  62 
Embolism,  226 
Encephalocele,  514 
Enoephaloid  carcinoma,  155 
Enchondroma,  129,  282 
Enterocele,  468 

partial,  480 
Epididymitis,  392 
Epiphyses,  separation  of,  186 
Epiphysitis,  307 
Epiplocele,  468 
iSpispadias,  345 
Epithelioma,  148 
Epulis,  287 
Erysipelas,  cutaneous,  65 

micrococcus  of,  68 

phlegmonous,  66 
Exostoses,  280 
Extroversion  of  bladder,  345 
Exudation,  plastic,  22 

serous,  22 

F 

FiXBE  JOIHT,  184 

Fasciae,  contracted,  245 


Fat  embolism,  228 
Fatty  degeneration,  6 
Fever,  51 

hectic,  54 

suppurative,  53 

traumatic,  51 
Fibrillation  of  cartilage,  314 
Fibroma,  125 
Fibro-myoma,  414 
Fibro-sarconuL,  140 
Filaria  sanguinis  hominis,  232 
Fissure  of  anus,  497 
Fistula,  fceoal,  472 

in  ano,  494 

salivary,  444 

urinary,  356 
Foecal  accumulation,  485 

fistula,  472 
Foetal  rickets,  278 
Fractures,  178 
Frost-bite,  78 
Fusible  calculus,  386 
Fusiform  aneurysm,  205 

G 

Galactocele,  421 
Ghmglion,  244 
Gangrene,  diabetic,  77 

dry,  74 

from  frost-bite,  78 

hospital,  81 

moist,  79 

senile,  75 

septic,  86 

spreading,  80 

symmetrical,  7j 
G«nu  valgum,  529 

▼arum,  537 
Glands,  strumous,  90 
Glandidar  tumours,  145 
Glioma,  138 
Glio-sarooma,  738 
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Oloiiitii,449 
Goitre,  237 
GoDoiriiaBa.  550 

oomplicatiaiis  of,  351 
GonorrhoMd  rheumatiam,  308 
Oout.  310 

Granalation  tincie,  39 
Gamma,  108 

H 

Hjbmatocblb,  409 
Hiematoma,  163 
HeBmopluliA,  joints  in,  336 
HaBmorrhage,  165 

■econdarj,  175 
Hsmorrhaipc  sarooma,  138 
HeDmorrhoidf ,  490 
Hard  tore,  100 
Harelip,  51a 
Healing  by  granulation,  47 

by  fir«t  intention,  44 

1^  loabbing,  47 

by  second  intention,  47 

by  third  intention,  48 
Hectic  fever,  54 
Hip,  congenital  dislocation,  532 

disease,  337 
Hernia,  466 

congenital,  475 

diaphragmatic,  479 

encysted,  476 

femoral,  477 

funicttlar,  475 

incarcerated,  468 

infantile,  476 

inflamed,  468 

inguinal,  474 

interstitial,  477 

irreducible,  468 

Littrft's,  479 

obstructed,  468 

obturator,  478 

perineal,  479 


Hernia,  rednciMe,  468 
sciatic,  479 
strangulatad,  469 

nmbilical,  478 

Tentral,  478 
Hydrarthrosis,  304 
Hydrocele  congenital,  406 

encysted,  407 

inguinal,  407 

vaginal,  405 
Hydronephrofiia,  383 
Hydrops  articuli,  504 
Hymen,  imperforate,  413 
Hypertrophy,  i 
Hypospadias,  346 


IcHTHTOBis  linguse,  450 
Imperforate  anus,  489 

hymen,  43 
Inflamed  tissues,  changes  in,  24 
Inflammation,  20 

catarrhal,  28 

clinical  signs  of,  37 

terminations  of,  27 
Inflammatory  new  formalioc,  34 
Internal  derangement  of  j<Hnt8, 

32s 
hernia,  481 

Intestinal  obstruction,  48X 

Intestine,  stricture  of,  486 

Intestines,  gangrene  of,  471 

Interstitial  granulation  tissoe,  34 

keratitis,  115 

Intussusception,  483 

Iritas,  syphilitic,  106 

Ischio-rectal  abscess,  493 


Jaw-bovbb,  tumours  of,  287 
Joints,  anchylosis  of,  343 
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Joints,  diseases  of,  302 
in  hffimophilia,  326 
internal  derangement  of,  325 
loose  bodies  in,  323 
position  in  disease,  335 
scrofulous,  331 
synovial  cysts  of,  327 
syphiUtio  disease  of,  341 

K 

Keratitis,  interstitial,  115 
£idney,  surgical,  359 
Kidneys,  tubercle  of,  377 


Labia,  diseases  of,  413 
Lardaceou3  degeneration,  11 
Lateral  curvature,  300 
Leueoplakia,  450 
Leucocythsemia,  236 
Ligature  of  vessels,  173 
Lipoma,  127 
nasi,  459 
Lips,  diseases  of,  436 
Loose  bodies  in  joints,  323 
Lupus,  95 
Lymph,  22 
Lymphadenitis,  233 
Lymphadenoma,  235 
Lymphangiectasis,  229 
Lymphangitis,  229 
Lymphangioma,  230 
Lymphatic  system,  diseases  of, 

229 
Lymphoma,  234 
Lymphorrhcea,  229 
Lympho-sarcoma,  137 

M 

MACBOaLOBSIA,  448 

Malignant  pustule,  85 


Mammary  cancer,  430 
Mastitis,  419 

Meckel's  diverticulum,  482 
Melanotic  sarcoma,  136 
Melon-seed  bodies,  245 
Meningocele,  514,  516 
Meningo-myelocele,  516 
Micrococci,  13 
Micro-organisms,  13 
3iixed-celled  sarcoma,  136 
Mollities  ossium,  271 
Mouth,  diseases  of,  436 
Mucoid  degeneration,  8 
Mucous  tubercle,  105 
Multilocular  cystic  tumour,  289 
Mumps,  444 
Muscle,  atrophy  of,  242 

gumma  of,  243 

inflammation  of,  241 

injury  of,  241 

ossification  of,  242 

repair  of,  190 

tumours  of,  242 
Myeloid  sarcoma,  136 
Myo-fibroma,  414 
Myoma,  130 
Myositis,  241 

ossificans,  242 
Myxoma,  126 
Myxo-sarcoma,  140 

N 

Nivus,  132 
Nasal  polypi,  461 
Necrosis,  258 
Nephritis,  interstitial,  359 

suppurative,  363 
Nerves,  injuries  of,  191 

union  of^  192 
Neuroma,  131 
Nipple,  eczema  of,  419 
Node,  266 
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Noma  TulTfls,  8a 
Non-union  aiflter  fraetare,  182 
Note,  diaeaset  of,  459 

O 

Obbtbuctiov,  intestinal,  481 
Odontoma,  293 

CEsophagos,  cancerous  stricture 
of,  463 

diseases  of,  463 

fibrous  stricture  of,  463 
Ophthalmia,  gonorrbceal,  352 
Orchitis,  391 

syphilitic,  107 
Osteitis,  248 

deformans,  269 
Osteo-arthritis,  313 
Osteoid-tissue,  275 
Osteoma,  diffuse,  293 
Osteo-myelitis,  255 
Osteo-sarcoma,  140 
Ozalate-of-lime  calculus,  382 

386 
Oxaluria,  382 
Ovaries,  diseases  of,  416 
Ozeena,  460 


Figbt's  disease  of  nipple,  419 
Palate,  disease  of,  439 
Papilloma,  143 
Paraphimosis,  347 
Parotid  tumours,  446 
Parotitis,  444 
Parovarian  cysts,  417 
Partial  enterocele,  480 
Pathogenic  organisms,  17-19 
Penis,  diseases  of,  345 
Perinephritio  abscess,  384 
Periosteal  cysts,  291 
Periostitis,  256 


Peritonitis,  508 
Phagediena,  81 
Pharynx,  diseases  of,  441 
Phimosis,  346 
Phlebitis,  218 
Piles,  490 

Plastic  exudation,  22 
Plexiform  sarcoma,  139 
Polypi  of  nose,  461 

of  rectum,  502 
Position  of  joints  in  disease,  335 
Post-phaiyngeal  abscess,  442 
Pott's  disease,  295 
Prolapsus  ani,  506 
Proliferous  cysts,  424 
Prostate,  hypertrophy  of,  372 

tubercle  of,  380 

tumours  of,  376 
Prostatic  calculi,  376 
Prostatitis,  371 
Pruritus  ani,  507 
Psammoma,  139 
PseudarthrosiB,  184 
Psoas  abscess,  298 
Ptomaines,  18 
Pulsating  goitre,  239 
Pus,  composition  of,  41 

formation  of,  34 
Pyaemia,  59 
Pysemic  arthritis,  309 
Pyelo-nephritis,  359 
Pyo-nephrosis,  384 

R 

Banitla,  443 

Hectum,  diseases  of,  489 

stricture  of,  499 

syphilitic  disease  of,  408 

tubercle  of,  499 

tumours  of,  501 

ulcers  of,  497 
Becurrent  hssmorrhage,  175 
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Benal  calculua,  382 
Befcained  testis,  389 

Betro-pharyngeal  abscesSj  442 
Bheumatic  gout,  313 
Bheumatism,  311 
Bheumatoid  arthritis,  313 
BhinolitluBs,  461 
Bickets,  272 
Bodent  ulcer,  15  c 
Bound-celled  sarcoma,  134 
Bupia,  109 


s 


SACCXJLA.TBD  aneurysm,  205 
Sac  of  hernia,  466 
Salivary  calculi,  445 

fistulffi,  444 

glands,  diseases  of,  436 
Saprsemia,  56 
Sarcoma,  134 

clinical  course  of,  141 
Scab,  42 

Schizo-mycetes,  13 
Scirrhous  carcinoma,  153 
Scrofuk,  88 
Scrotum,  diseases  of,  345 

epithelioma  of,  348 
Scurvy  rickets,  277 
Sebaceous  cysts,  160 
Secondary  haemorrhage,  175 
Senile  gangrene,  75 
Separation  of  epiphyses,  186 
Septic  infection,  56 

intoxication,  56 
Septum  nasi  deviated,  459 
Sequestrum,  261 
Sero-cystic  disease,  424 
Serous  exudation,  22 
Sinus,  39 
Sloughing,  36 
Soft  sores,  99 
Spina  bifida,  515 


Spinal  caries,  295 
Spindle-oelled  sarcoma,  135 
Spine,  diseases  of,  295 

lateral  curvature  of,  300 
Spirilla,  14 
Splenic  fever,  85 
Spontaneous  fracture,  185 
Sporadic  cretinism,  278 
Stasis,  21 
Stricture  of  intestine,  486 

of  oesophagus,  463 

of  urethra,  353 
Struma,  88 
Strumous  joints,  331 
Subperitoneal  fat,  protrusion  of, 

480 
Suppuration,  31 

causes  of,  31 

diflfuse,  35 
Suppurative  fever,  531 
Surgical  kidney,  359 
Synovial  cysts,  327 
Synovitis,  302 
Syphilis,  99 

congenital,  112 

primary,  100 

secondary,  loi 

tertiary,  108 

visceral,  no 
Syphilitic  disease  of  rectum,  498 
Syringo-myelocele,  508 


Tabetic  arthropathy,  320 
Talipes,  520 
Teeth,  syphilitic,  116 
Tendon,  repair  of,  190 
Tendons,  injuries  of,  243 
Teno-synovitis,  244 
Testie,  inflammation  of,  391 
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Testis,  malpoeition  of,  389 

strumous,  393 

syphilitic,  396 

tumours  of,  399 
Tetanus,  69 
Thrombosis,  218 
Thrombus,  218 
Thyroid  gland,  diseases  of,  237 
Tongue,  diseases  of,  448 

epithelioma  of,  454 

tubercle  of,  453 

ulceration  of,  452 
Tonsil,  diseases  of,  440 
Torsion  of  vessels,  174 
Traumatic  aneurysm,  170 

fever,  51 
Trophic  lesions,  192 
Tubercle,  88 

bacillus  of,  89 

of  bladder,  377 

of  bone,  252 

of  joints,  331 

of  kidneys,  377 

of  lymphatic  glands,  96 

of  rectum,  499 

of  testis,  393 

of  tongue,  453 

of  ureters,  377 
Tuberculosis,  90 
Tumours,  117 

of  the  bladder,  367 
bono,  28 
breasts,  422 
intestines,  487 
jaw-bones,  287 
floor  of  mouth,  442 

lips,  437 

lymphatic  glands,  234 
muscle,  242 
nostrils,  461 
oesophagus,  462 
ovaries,  417 
palate,  439 


Tumours  of  penis,  347 
of  pharynx,  442 
of  prostate,  376 
of  rectum,  501  i 
of  salivary  glands,  445 
of  scrotum,  348 
of  testis,  399 
of  thyroid  gland,  236 
of  tongue,  454 
of  uterus,  414 
of  vulva,  413 

u 

TJlceb,  40 

Ulcer,  healing  of,  42 

phagedffinic,  82 
Ulceration,  39 
Ununited  fractures,  182 
Ureters,  dilatation  of,  361 

tubercle  of,  377 
Urethra,  stricture  of,  353 
Urethral  arthritis,  308 

calculi,  388 
Uric-acid  calculus,  381,  385 
Urinary  calculi,  381 
Uterus,  tumours  of,  414 


VjLEICOCELE,  412 

Varicose  aneurysm,  171 
Varix,  215 
Veins,  air  in,  176 

diseases  of,  215 

injuries  of,  176 
Venereal  sores,  99 
Vesical  calculi,  385 
Vesiculffi  seminales,  tubercle  of, 

395 
Vessels,  injuries  of,  165 

Vibrios,  14 
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Volyulus,  482 

Valva,  diseases  of,  413 

W 

Wabtt  teeth,  293 


Wounds,  44 
contused,  49 
drainage  of,  49 
healing  of,  44 
lacehited,  49 
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M.R.C.S.,  F.R.S. ;  late  Lecturer  on  Anatomy  and  Physiology  to  the 
Dental  Hospital  of  London.  Third  Edition.  With  292  Engravings. 
Crown  8vo,  15s. 

EAB,  DISEASES  OF. 

BURNETT— The  Ear:  its  Anatomy,  Physio- 
logy, and  Diseases.  A  Practical  Treatise  for  the  Use  of  Medical 
Students  and  Practitioners.  By  Charles  H.  Burnett,  M.D.,  Aural 
Surgeon  to  the  Presbyterian  Hospital,  Philadelphia.  Second  Edition. 
With  107  Engravings.    8vo,  18s. 

DALBY, — On  Diseases  and  Injuries  of  the  Ear. 

By  Sir  Willlam  B.  Dalbt,  F.K.C.S.,  Aural  Surgeon  to,  and  Lecturer 
on  Aural  Surgery  at,  St.  George's  Hospital.  Third  Edition.  With 
Engravings.    Crown  8vo.  78.  6d. 
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EAB,  DISEASES  O'E^cmdinued, 
JONES, — Practitioner's  Handbook  of  Diseases 

of  the  Ear  and  Naso-Pharynx.  By  H.  Macnauohton  Jones,  M.D., 
M.Ch. ;  Examiner,  and  late  Professor  in  the  Queen's  University ;  and 
Sni^on  to  the  Cork  Ophthalmic  and  Aural  Hospital.  Third  Edition 
of  '<  Aural  Surgery."  With  128  Engravings,  and  2  Coloured  Plates 
(16  Figures).    Royal  8vo,  6s. 

By  the  same  Author. 

Atlas  of  the   Diseases  of  the   Membrana 

Tympani.    In  Coloured  Plates,  containing  69  figures.    With  Ex- 
planatory Text.    Crown  4to,  21s. 

FOBENSIC  MEDICINE. 
A  BERCEOMBIE.  —  The     Student's    Guide     to 

Medical  Jurisprudence.  By  John  Abercrohbie,  M.D.,  F.K.C.P., 
Senior  Assistant  to,  and  Lecturer  on  Forensic  Medicine  at.  Charing 
Cross  Hospital.    Fcap  Svo,  Ts.  6d. 

OGSTON, — Lectures  on  Medical  Jurisprudence. 

By  Francis  Oqston,  M.D.,  late  Professor  of  Medical  Jurisprudence 
and  Medical  Logic  in  the  University  of  Aberdeen.  Edited  by  Francis 
OOSTON,  Jun.,  M.D.,  late  Lecturer  on  Practical  Toxicology  in  the 
University  of  Aberdeen.    With  12  Plates.    Svo,  18s. 

TAYLOR,— The    Principles     and    Practice    of 

Medical  Jurisprudence.  By  Alfred  S.  Taylor,  M.D.,  F.R.S. 
Third  Edition,  revised  by  Thomas  Stevenson,  M.D.,  F.B.C.P.,  Lec- 
turer on  Chemistry  and  Medical  Jurisprudence  at  Guy's  Hospital ; 
Examiner  in  Chemistry  at  the  Boyal  College  of  Physicians ;  Official 
Analyst  to  the  Home  Office.  With  188  Engravings.  2  Vols.  Svo,  31s.  6d. 

By  the  same  Author. 

A     Manual     of     Medical     Jurisprudence. 

Eleventh  Edition,  revised  by  Thomas  Stevenson,  M.D.,  F.R.C.P. 
With  56  Engravings.    Crown  Svo,  lis. 

also, 

On  Poisons,  in  relation  to  Medical  Juris- 
prudence and  Medicine.  Third  Edition.  With  104  Engravings. 
Crown  Svo,  ie«. 

TIDY  AND    WOODMAN— A    Handy-Book    of 

Forensic  Medicine  and  Toxicology.  By  C.  Meymott  Tn>T,  M.B. ;  and 
W.  Bathurst  Woodman,  M.D.,  F.B.C.P.  With  8  Lithographic  Plates 
and  116  Wood  Engravings.    Svo,  31s.  6d. 


!  11,  NEW  BURLINGTON  STREET, 


J.  <S|r  A.  ChurchiWs  Medical  Class  Books. 


HYGIENE. 
PARKES.  —  A    Manual   of   Practical   Hygiene. 

By  Edmund  A.  Parkbs,  M.D.,  F.R.S.  Sixth  Edition  by  F.  DbChaumort, 
M.D.,  F.R.S.,  Professor  of  Military  Hygiene  in  the  Army  Medical 
School.    With  9  Plates  and  108  Engravings.    8vo,  18s. 

WILSON.— A  Handbook  of  Hygiene  and  Sani- 
tary Science.  By  Oborqe  Wilson,  M.A.,  M.D.,  F.R.S.E.,  Medical 
Officer  of  Health  for  Mid  Warwickshire.  Sixth  Edition.  With  En- 
gravings.   Crown  8vo,  10s.  6d. 

MATERIA  MEDICA  AND  THEBAPEIJTICS. 

BINZ  AND  SPARKS.— The  Elements  of  Thera- 
peutics; a  Clinical  Ooide  to  the  Action  of  Medicines.  By  C. 
BiNZ,  M.D.,  Professor  of  Pharmacology  in  the  University  of  Bonn. 
Translated  and  Edited  with  Additions,  in  conformity  with  the  Britiah 
and  American  Pharmacopoaias,  by  Edward  I.  Sparks,  M.A.,  M.B., 
F.II.C.P.  Lond.    Crown  8vo,  8s.  6d. 

LESCHER.— Recent    Materia    Medica.      Notes 

on  their  Origin  and  Therapeutics.  By  F.  Harwood  Leschsr,  F.C.S., 
Pereira  Medallist.    Second  Edition.    8vo,  2s.  6d. 

OWEN. — A  Manual  of  Materia  Medica;  in- 
corporating the  Author's  "  Tables  of  Materia  Medica."  By  Isambard 
OWBN,  M.D.,  F.R.C.P.,  Lecturer  on  Materia  Medica  and  Therapeutics 
to  St.  George's  Hospital.    Second  Edition.    Crown  8vo,  6s.  6d. 

ROYLE  AND  HARLEY.—A  Manual  of  Materia 

Medica  and  Therapeutics.  By  J.  Forbes  Boyle,  M.D.,  F.R.S.,  and 
John  Harlbt,  M.D.,  F.R.C.P.,  Physician  to,  and  Joint  Lecturer  on 
Clinical  Medicine  at,  St.  Thomas's  Hospital.  Sixth  Edition,  including 
addition  and  alterations  in  the  B.P.  1885.  With  139  Engravings. 
Crown  8vo,  16s. 

SOUTH ALL.^The   Organic   Materia  Medica  of 

the  British  Phamiacopceia,  Systematically  Arranged.  By  W.  Southall, 
F.L.S.    Fourth  Edition.    Crown  8vo,  5s. 

THOROWGOOD.  —  The     Student's     Guide     to 

Materia  Medica  and  Therapeutics.  By  John  C.  Thorowoood,  M.D., 
F.B..C.P.,  Lecturer  on  Materia  Medica  at  the  Middlesex  HospitaL 
Second  Edition.    With  Engravings.    Fcap.  8vo,  7s. 
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MATEBIA  MEDICA  AND  THEBAFEUTICS— 

contirmed. 

WARING,— A  Manual  of  Practical  Therapeu- 
tics. By  Edward  J.  Waring,  C.I.E.,  M.D.,  F.R.C.P.  Fourth  Edition, 
revised  by  the  Author  and  Dudley  W.  Buxton,  M.D.,  M.R.C.P, 
Crown  8vo,  148. 
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MEDICINE. 
BARCLAY. — A   Manual   of  Medical  Diagnosis. 

By  A.  Whytb  Barclay,  M.D.,  F.R.C.P.,  late  Physician  to,  and 
Lecturer  on  Medicine  at,  St.  George's  Hospital.  Third  Edition.  Fcap. 
8to,  10s.  6d. 

€HARTERIS,— The     Student's    Guide    to    the 

Practice  of  Medicine.  By  Matthew  Charteris,  M.D.,  Professor  of 
Therapeutics  and  Materia  Medica,  University  of  Glasgow ;  Physician 
to  the  Boyal  Infirmary.  With  Engravings  on  Copper  and  Wood. 
Fourth  Edition.    Fcap.  8vo,  9s. 

JTAGGE,— The  Principles  and  Practice  of  Medi- 
cine. By  the  late  C.  Hilton  Fagoe,  M.D.,  F.R.C.P.,  Edited  by  P.  H. 
Pyb-Smith,  M.D.,  F.R.C.P.,  Physician  to,  and  Lecturer  on  Medicine 
at,  Guy's  HospitaL    2  Vols.    8vo.    Cloth,  S6b.  ;  half  Persian,  42s. 

FENWICK,— The   Student's   Guide  to   Medical 

Diagnosis.  By  Samuel  Fenwick,  M.D.,  F.R.C.P.,  Physician  to  the 
Loudon  Hospital.    Sixth  Edition.  With  114  Engravings.   Fcap.  8vo,  Ts. 

By  the  same  Author. 

The  Student's  Outlines  of  Medical  Treat- 
ment.   Second  Edition.    Fcap.  8vo,  7s. 

WARNER.— The    Student's    Guide   to   Clinical 

Medicine  and  Case-Taking.  By  Franois  Warner,  M.D.,  F.R.C.P., 
Physician  to  the  London  Hospital.    Second  Edition.    Fcap.  8vo,  5s. 

WEST. — How  to  Examine  the  Chest :  being  a 

Practical  Guide  for  the  Use  of  Students.  By  Samuel  West,  M.D., 
F.R.C.P.,  Physician  to  the  City  of  London  Hospital  for  Diseases  of 
the  Chest,  <fec.    With  42  Engravings.    Fcap.  Svo,  6s. 

WHITTAKER.— Student's  Primer  on  the  Urine. 

By  J.  Travis  Whittaker,  M.D.,  Clinical  Demonstrator  at  the  Royal 
Infirmary,  Glasgow.  With  Illustrations,  and  16  Plates  etched  on 
Copper.    Post  Svo,  4s.  6d. 
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MIBWTPEBT. 

BARNES. — Lectures  on   Obstetric  Operations, 

incladlng  the  Treatment  of  Hmnorriiaee,  and  foiming  a  Guide  to  Uie 
Manaffement  of  Difficult  Labour.  Qf  Sobkrt  RAsns,  1CJ>.,  F.S.aP., 
Consulting  Otetetric  Physician  to  8t^  Geoive'a  HxmfitaiL  Foutii 
(and  cheaper)  Bdition.    With  121  Engravings.    Svo,  ISs.  M. 


BURTON.— Handbook  of  Midwifery  for 

wives.  By  John  E.  Burton,  M.R.C.S.,  L.S.C.P.,  Suigeon  to  the 
Liverpool  Hospital  for  Women.  Second  Edition.  With  Engrav- 
ings.   Fcap  8vo,  6s. 

GA  LABIN.—A  Manual  of  Midwifery .    By  Alfred 

Lewis  Oalabin,  M.A.,  M.D.,  F.K.C.P.,  Obstetric  Physician  and 
Lecturer  on  Midwifery,  Ac,  to  Guy's  Hospital,  Examiner  in  Mid- 
wifery to  the  Conjoint  Examining  Board  for  England.  With  227 
Engravings.    Crown  8vo,  16s, 

RAMSBOTHAM,— The   Principles  and  Practice 

of  Obstetric  Medicine  and  Surgery.  By  Francis  H.  Eamsbothax,  M.J>.^ 
formerly  Obstetric  Physician  to  the  London  Hospital,  fifth  Edition. 
With  120  Plates,  forming  one  thick  handsome  volume.    8vo,  22s. 

REYNOLDS,  —  Notes   on   Midwifery:  specially 

designed  to  assist  the  Student  in  preparing  for  Examination.  By  J.  J. 
ABTNOLDS,  L.B.C.P.,  M.B.C.S.  Second  Edition.  With  15  Engravings. 
Fcap.  8vo,  4s. 

ROBERTS.— The  Student's  Guide  to  the  Practice 

of  Midwifery.  By  D.  Llotd  Boberts,  M.D.,  F.R.C.P.,  Lecturer  on 
Clinical  Midwifery  and  Diseases  of  Women  at  Owen's  Coll^^,  Phy- 
sician to  St.  Mary's  Hospital,  Manchester.  Third  Edition.  With  2 
Coloured  Plates  and  127  Engravings.    Fcap.  8vo,  7s.  6d. 

SCHROEDER— A  Msinixal  of  Midwifery;  includ- 

ing  the  Pathology  of  Pregnancy  and  the  Puerperal  State.  By  Karl. 
SOHROEDER.M.D.,  Professor  of  Midwifery  in  the  University  of  Erlangen. 
Translated  by  C,  H.  Carter,  M.D.    With  Engravings.  8vo,  12b.  6d. 

^ir^riVLE;.— Obstetric  Aphorisms  for  the  Use  of 

students  commencing  Midwifery  Practice.  By  Joseph  G.  Swathe,. 
M.D.,  Lecturer  on  Midwifery  at  the  Bristol  School  of  Medicine. 
Eighth  Edition.    With  Engravings.    Fcap.  bvo,  3s.  6d. 
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MICBOSCOFY. 

CARPENTER,— Th^  Microscope  and  its  Revela- 
tions. By  William  B.  Carpentei^,  C.B.,  M.D.,  F.lt.S.  Sixth  Edition.. 
With  about  600  Engravings.    Crown  8vo,  16s. 

LEE.  —  The    Microtomist's    Vade-Mecum ;    a 

Handbook  of  the  Methods  of  Microscopic  Anatomy.  By  Arthur 
BOLLKS  Lee.    Crown  8vo,  8s.  6d. 

MARSH.  —  Microscopical    Section-Cutting  :     a 

Practical  Guide  to  the  Preparation  and  Mounting  of  Sections  for  the- 
^licrosjcope.  By  Dr.  Stlyestbr  Marsh.  Second  Edition.  With 
17  Engravings.    Fcap.  8vo,  8s.  6d. 

MARTIN, — A  Manual  of  Microscopic  Mounting. 

By  J.  H.  Martin.  Second  Edition.  With  Plates  and  Wood  Engravings.. 
8vo,  7s.  6d.  « 


OPHTH  ALMOLO  G  Y. 
HARTRIDGE,— The  Refraction  of  the  Eye.     By 

GusTAYUS  Hartridoe,  F.B.C.S.,  Assistant  Surgeon  to  the  Boyal 
Westminster  Ophthalmic  Hospital.  Second  Edition.  With  94  Illus- 
trations, Test  Types,  &c.    Crown  8vo,  6s.  6d. 

HIGGENS.— Hints  on  Ophthalmic  Out.rPatient 

Practice.  By  Charles  Higoens,  F.R.C.S.,  Ophthalmic  Surgeon  to, 
and  Lecture  on  Ophthalmology  at,  Guy's  Hospital.  Third  Edition. 
Fcap.  8vo,  3s. 

MACNAMARA. — A  Manual  of  the   Diseases  of 

the  Eye.  By  Charles  Macnamara,  F.B.C.S.,  Surgeon  to,  and  Lecturer 
on  Surgeiy  at,  the  Westminster  Hospital.  Fourth  Edition.  With 
4  Coloured  Plates  and  66  Engravings.    Crown  8vo,  lOs.  6d. 

iV^iiJTTLJ^J/S'iy/P.— The  Student'sGuideto  Diseases 

of  the  Eye.  By  Edward  Nettleship,  F.B.C.S.,  Ophthalmic  Surgeon, 
to,  and  Lecturer  on  Ophthalmic  Surgery  at,  St.  Thomas's  Hospital. 
Fourth  Edition.  With  164  Engravings,  and  a  Set  of  Coloured  Papers 
illustrating  Colour-blindness.    Fcap.  8vo,  78.  6d. 

POLLOCK,— The     Normal     and     Pathological 

Histology  of  the  Human  Eye  and  Eyelids.  By  C.  Fred.  Pollock, 
M.D.,  F.R.C.S.E.,  and  F.B.S.E.,  Surgeon  for  Diseases  of  the  Eye, 
Anderson's  College  Dispensary,  Glasgow.  With  100  Plates,  containing 
230  Original  Drawings  by  the  Author,  Lithographed  in  black  and 
colours.    Crown  8vo,  15s. 
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OVWriLAlMOliOOtY— continued. 
WOLFE, — On  Diseases  and  Injuries  of  the  Eye : 

a  Course  of  SyBtematlc  and  Clinical  Lectures  to  Students  and  Medical 
Practitioners.  By  J.  R.  Wolfe,  M.D.,  F.R.C.S.E.,  Senior  Surgeon  to 
the  Glasgow  Ophthalmic  Institution,  Lecturer  on  Ophthalmic  Medicine 
and  Surgery  in  Anderson's  College.  With  10  Coloured  Plates,  and  liO 
Wood  Engravings,  8vo,  21s. 


PATHOLOGY. 

JOXES  AND  SIEVEKING,—A  Manual  of  Patho- 
logical Anatomy.  By  C.  Handfield  Jones,  M.B.,  F.R.S.,  and  Edwakd 
H.  SlEVBKlMO  M.D.,  F.R.C.P.  Second  Edition.  Edited,  with  consider- 
able enlargement,  by  J.  F.  Patne,  M.B.,  Assistant-Physician  and 
Lecturer  on  General  Pathology  at  St.  Thomas's  Hospital.  With  195 
Engravings.    Crown  8vo,  16s. 

LAN  CERE AUX,— Atlas  of  Pathological  Ana- 
tomy. By  Dr.  Lancereaux.  Translated  by  W.  S.  Greenfield,  3LD., 
Professor  of  Pathology  in  the  University  of  Edinburgh.  With 
70  Coloured  Plates.    Imperial  8vo,  £5  6s. 

JSUTTON  —  An      Introduction      to      General 

Pathology.  By  John  Bland  Sutton,  F.K.C.S.,  Sir  E.  Wilson 
Lecturer  on  Pathology,  E.C.S. ;  Assistant  Surgeon  to,  and  Lecturer  ou 
Anatomy  at,  Middlesex  Hospital.    With  149  Engravings.    8vo,  Us. 

VIRCHOW,  —  Post-Mortem    Examinations  :    a 

Description  and  Explanation  of  the  Method  of  Performing  tiiem, 
with  especial  reference  to  Medico-Legal  Practice.  By  Professor 
Rudolph  Virchow,  Berlhi  Charity  Hospital.  Translated  by  Dr.  T.  B. 
Smith.    Second  Edition,  with  4  Plates.    Fcap.  8vo,  3s.  6d. 


PHYSICS. 
DRAPER— A  Text  Book  of  Medical    Physics, 

for  the  use  of  Students  and  Practitioners  of  Medicine  By  John  C. 
Draper,  M.D.,  LL.D.,  Professor  of  Chemistry  and  Physics  hi  the 
University  of  New  York.    With  877  Engravings.    8vo,  18s. 


PHYSIOLOGY. 

CARPENTER. — Principles  of  Human  Physio- 
logy. By  William  B.  Carpenter,  C.B.,  M.D.,  F.R.S.  Xinth  Edition. 
Edited  by  Heniy  Power,  M.B.,  F.R.C.S.  With  3  Steel  Plates  and 
S77  Wood  Engravings.    8vo,  31s.  6d. 
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V^YHlO'LOQfY— continued, 
DALTON, — A  Treatise  on  Human  Physiology : 

designed  for  the  use  of  Students  and  Practitioners  of  Medicine.  By 
John  C.  Dalton,  M.D.,  Professor  of  Physiology  and  Hygiene  in  the 
College  of  Physicians  and  Surgeons,  New  York.  Seventh  Edition. 
With  252  Engravings.    Boyal  8vo,  208. 

FREY,—Th^  Histology  and  Histo-Chemistry  of 

Man.  A  Treatise  on  the  Elements  of  Composition  and  Structure  of  the 
Human  Body.  By  Heinrioh  Fret,  Professor  of  Medicine  in  Zurich. 
Translated  by  Arthur  E.  Barker,  Assistant-Surgeon  to  the  University 
College  Hospital.    With  608  Engravings.    8vo,  21s. 

PYE-SMITH,—^y\\ab\i^  of  a  Course  of  Lectures 

on  Physiology.  By  Philip  H.  Pte-Smith,  B.A.,  M.D.,  r.B.C.P., 
Physician  to  Guy's  Hospital.  With  Diagrams,  and  an  Appendix  of 
Notes  and  Tables.    Crown  8vo,  5b. 

SANDERSON,— HBXi&hook  for  the  Physiological 

Laboratory :  containing  an  Exposition  of  the  fundamental  facts  of  the 
Science,  with  explicit  Directions  for  their  demonstration.  By  J. 
BuRDON  Sanderson,  M.D.,  F.R.S.;  E.  Klein,  M.D.,  F.R.S.;  Michael 
Foster,  M.D.,  F.R.S.,  and  T.  Lauder  Brunton,  M.D.,  F.R.S.  2  Vols., 
with  123  Plates.    8vo,  24s. 

SHORE, — Elementary  Practical  Biology.  Vege- 
table. By  Thomas  W.  Shore,  M.D.,  B.Sc.  Lond.,  Lecturer  on 
Comparative  Anatomy  at  St.  Bartholomew's  Hospital.    8vo,  6s. 

YEO, — A  Manual  of  Physiology  for  the  Use  of 

Junior  Students  of  Medicine.  By  Gerald  F.  Yeo,  M.D.,  F.R.C.S., 
Professor  of  Physiology  in  King's  College,  London.  Second  Edition. 
With  upwards  of  300  Engravings.    Crown  8vo,  14s. 


PSYCHOLOaY. 

DUCKNILL  AND  TUKE,—Pl  Manual  of  Psycho- 

logical  Medicine :  containing  the  Lunacy  Laws,  Nosology,  Miio\ofSb% 
Statistics,  Description,  Diagnosis,  Pathology,  and  Treatment  of  Insanity, 
with  an  Appendix  of  Cases.  By  John  C.  Bucknill,  M.D.,  F.R.S., 
and  D.  Hack  Tuke,  M.D.,  F.R.C.P.  Fourth  Edition  with  12  Plates 
(30  Figures).    8vo,  25s. 

CLOUSTON,  —  Clinical     Lectures    on     Mental 

Diseases.  By  Thomas  S.  Clouston,  M.D.,  and  F.R.C.P.  Edin.;  Lec- 
turer on  Mental  Diseases  in  the  University  of  Edinburgh.  With 
8  Plates  (6  Coloured).    Crown  8vo,  12s.  6d. 
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SUBGEBY. 
J3ELLAMY.—Tht  Student's  Guide  to   Surgical 

Anatomy;  an  Introduction  to  Operative  Sorgeiy.  By  Edward 
Bellamy,  F.R.C.S.,  and  Member  of  the  Board  of  Examiners  ;  Surgeon 
to,  and  Lecturer  on  Anatomy  at,  Charing  Grose  Hospital.  Third 
Edition.    With  80  Engravings.    Fcap.  8vo,  78.  6d. 

BRYANT.— A    Manual    for    the     Practice     of 

Surgery.  By  Thomas  Bryant,  F.R.C.S.,  Surgeon  to,  and  Lecturer  on 
Surgery  at,  Guy's  Hospital.  Fourth  Edition.  With  750  Illustra- 
tions (many  being  coloured),  and  including  6  Chroma-Lithographic 
Plates.    2  Vols.    Crown  8vo,  32s. 

CLARK     AND      WAGSTAFFJE,  —  Outlines      of 

Surgery  and  Surgical  Pathology.  By  F.  Lb  Orgs  Clark,  F.R.C.S., 
F.BhS.,  Consulting  Surgeon  to  St.  Thomas's  Hospital.  Second  Edition. 
Bevised  and  expanded  by  the  Author,  assisted  by  W.  W.  Waostaffe, 
F.K.C.S.,  Assistant  Surgeon  to  St  Thomas's  Hospital.    8vo,  IDs.  6d. 

DRUITT  AND  fiOrA— Druitt's  Surgeon's  Vade- 

Mecum ;  a  Manual  of  Modem  Surgery.  Edited  by  Stanley  Boyd, 
M.B.,  B.S.  Lond.,  F.ILC.S.,  Assistant  Surgeon  and  Pathologist  to  the 
Charing  Cross  Hospital.  Twelfth  Edition.  With  373  Engravings. 
Crown  8vo,  Ids. 

FERGUSSON—A  System  of  Practical  Surgery. 

By  Sir  WiLLLiM  Ferousson,  Bart,  F.R.C.S.,  F.B..S.,  late  Surgeon  and 
Professor  of  Clinical  Surgery  to  King's  College  HospitaL  With  463 
Engravings.    Fifth  Edition.    8vo,  21s. 

HEATH. — A    Manual    of    Minor   Surgery    and 

Bandaging,  for  the  use  of  House-Surgeons,  Dressers,  and  Junior  Practi- 
tioners. By  Christopher  Heath,  F.B.C.S.,  Holme  Professor  of 
Clinical  Surgery  in  University  College  and  Surgeon  to  the  HospitaL 
Eighth  Edition.    With  142  Engravings.    Fcap.  8vo,  6s. 

By  the  aame  Author. 

A    Course    of    Operative    Surgery :     with 

Twenty  Plates  (containing  many  figures)  drawn  from  Nature  by 
M.  L^VEILL^,  and  Coloured.    Second  Edition.    Large  8vo,  SOs. 

ALSO, 

The   Student's    Guide    to    Surgical    Diag- 
nosis.   Second  Edition.    Fcap.  8vo,  6s.  6d. 
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SUKGEBY — contirmed, 

SOUTHAM, — Regional  Surgery  :   including  Sur- 
gical Diagnosis.    A  Manual  for  the  use  of  Students.    Bt  Frederiok 
A.  SOUTHAM,  M.A.,  M.B.  Oxon,  F.R.C.S.,  Assistant-Surgeon  to  the 
Royal  Infirmary,  and  Assistant-Lecturer  on  Surgery  in  the  Owen's 
College  School  of  Medicine,  Manchester. 
Part  I.    The  Head  and  Neck.    Crown  8vo,  68.  6d. 
„   II.    The  Upper  Extremity  and  Thorax.    Crown  8vo,  7s.  6d. 
„  III.    The  Abdomen  and  Lower  Extremity.    Crown  8vo,  7s. 


TEBMINOLOGY. 

DUNGLISON, — Medical  Lexicon  :  a  Dictionary 

of  Medical  Science,  containing  a  concise  Explanation  of  its  various 
Subjects  and  Terms,  with  Accentuation,  Etymology,  Synonyms,  &c 
By  Robert  Dunglison,  M.D.  New  Edition,  thoroughly  revised  by 
Richard  J.  Dunglison,  M.D.    Royal  8vo,  28s. 

MAYNE, — A    Medical    Vocabulary :    being  an 

Explanation  of  all  Terms  and  Phrases  used  in  the  various  Departments 
of  Medical  Science  and  Practice,  giving  their  Derivation,  Meaning, 
Application,  and  Pronunciation.  By  Robert  Q.  Matne,  M.D.,  LL.D., 
and  John  Maynb,  M.D.,  L.R.C.S.E.  Fifth  Edition.  Crown  8vo, 
10s.  6d. 

WOMEN,  DISEASES  OF. 
BARNES,— A  Clinical  History  of  the   Medical 

and  Surgical  Diseases  of  Women.  By  Robert  Barnes,  M.D.,  F.R.C.P., 
Obstetric  Physician  to,  and  Lecturer. on  Diseases  of  Women,  &c.,  at,  St. 
George's  Hospital.    Second  Edition.    With  181  Engravings.    8vo,  288. 

CO C/iiRrr.— Practical    Treatise   on   Diseases  of 

the  Uterus,  Ovaries,  and  Fallopian  Tubes.  By  Professor  Courtt, 
Montpellier.  Translated  from  the  Third  Edition  by  his  Pupil,  Aqnes 
M'Laren,  M.D.,  M.E.Q.C.P.  With  Preface  by  Dr.  Matthews  Duncan. 
With  424  Engravings.    8vo,  24s. 

DUNCAN, — Clinical  Lectures  on  the  Diseases 

of  Women.  By  J.  ^Iatthews  Duncan,  M.D.,  F.R.C.P.,  F.R.S.E., 
Obstetric  Physician  to  St.  Bartholomew's  Hospital.  Third  Edition. 
8vo.  [In  the  press, 

EMMET,  — Tht    Principles    and    Practice    of 

Gynaecology.  By  Thomas  Addis  Emmet,  M.D.,  Surgeon  to  the 
Woman's  Hospital  of  the  State  of  New  York.  Third  Edition.  With 
150  Engravings.    Royal  8vo,  24s. 
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WOMEN,  DISEASES  OF—continuefL 
GALABIK— The  Student's  Guide   to  the  Dis- 

eMM  of  Women.  By  Alfred  L.  Oalabin,  M.D.,  F.R.C.P.,  Obstetric- 
Phyaioian  to,  and  Lecturer  on  Obstetric  Medicine  at,  Ouy's  Hospital. 
Third  Bdition.    With  78  Engravings.    Fcap.  8vo,  7s.  6d. 

REYNOLDS,— Notts  on   Diseases   of  W^omen. 

Specially  designed  to  assist  the  Student  in  preparing  for  Examination. 
By  J.  J.  Reynolds,  L.B.C.P.,  M.B.C.S.  Third  Edition.  Fcap.  Svo, 
2s.  6d. 

SAVAGE,— The   Surgery  of  the  Female  Pelvic 

Organs.  By  Henrt  Sayaoe,  M.D.,  Lond.,  F.R.C.S.,  one  of  the  Con- 
sulting Medical  Officers  of  the  Sunaritan  Hospital  for  Women.  Fifth 
Edition,  with  17  Lithographic  Plates  (15  Coloured),  and  52  Woodcuts. 
Royal  4to,  858. 

WEST  AND  DUNCAN— L,ectures  on  the  Dis- 
eases of  Women.  By  Charles  West,  M.10.,  F.R.C.P.  Fourth 
Edition.  Revised  and  in  part  re- written  1>y  the  Author,  with  numerous 
additions  by  J.  Matthews  Dunoan,  M.D.,  F.R.C.P.,  F.R.S.E., 
Obstetric  Physician  to  St.  Bartholomew's  Hospital.    8vo,  16s. 


ZOOLOGY. 

CHAUVEAU  AND  FLEMING,— The  Compara- 
tive Anatomy  of  the  Domesticated  Animals.  By  A.  CHAirvBAt, 
Professor  at  the  Lyons  Veterinary  School;  and  George  FLExnio, 
Veterinary  Surgeon,  Royal  Engineers.  With  460  Engravings.  8vo, 
81s.  6d. 

HUXLEY, — Manual  of  the  Anatomy  of  Invertc- 

brated  Animals.  By  Thomas  H.  Huxley,  LL.D.,  F.R.S.  With  166 
Engravings.    Post  8vo,  16s. 

By  the  same  Author. 

Manual  of  the    Anatomy  of   Vertebrated 

Animals.    With  110  Engravings.    Post  8vo,  12s. 

WILSON— The   Student's    Guide  to  Zoology: 

a  Manual  of  the  Principles  of  Zoological  Science.  By  Ahdbew  Wilsok, 
Lecturer  on  Natural  History,  Edinburgh.  With  Engravings.  Fcap. 
8vo,  6s.  6d. 
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